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yrp<^|tf At mMMUNir^-nONS INTERNETWORKING 

Fprf D OF T HF INVENTION 

The present invention is directed to an internetwork for personal comntiunications and. 
more particulariy. to a network which allows a mobile communications subscriber to rcmoiely 
control personal communicatiOBS delivery options. 



10 F*/^rFr-R9!^f^<^™^ 

Tbe use of trsssaging as a means of day-io*day coinmunicacians continues to grow and 

evolve, paiticulariy in a busir^ss context. Messaging includes electronic mail (e-mail), facsimile 

transmissions (fax), paging, voice mail and telephone communicauons. The introduction of the 

cellular phoitt and other wireless communications facilitated the advent of the "mobile office". The 

15 mobile office aDows an employee, for example, to woric away from the office on a portable 
computer and be in constant toudi with the office via a cellular phone. 

The nrssaging options described above are available to businesses of all sizes, as weU 
as individual users, from a variety of service providers. Many offices have some or all of the 
imssaging options described above. The office may have certain messaging equipment (referred 10 

20 as "consunKT premises equiporal" or "GPE") conneaed to one or more wireline networks. Thai 
is, the ofto n«y have telefiMnes, 6x servers, and voice mail systems conneaed to phone lines, 
and conputers having modcim for e-mail connected to packet networics whkii are connected via 
phone lines. Tte mobile emptoyee nay have certain wireless messaging equipment, such as a 
pager, a cellular telephone, or a personal digital assistant (TDA"), whkrh is typically a notebook 

25 computer coaiected to a wireless commmication network. 

One iiqx)rvuit goal of personal communicat»n servk:es is to aUow users to 
commumcaic from anywhere to anywhere at any time. Such personal commumcauon services 
gt^xrally invoWe multiple servk» provkJers including tocal and tong distance telephone companies 
and cellular telephone companies. An example ofa personal communication scrvk* is as follows: 
30 A personal connmnkatkm service provkier (e.g., a cellular tetphone company) 

enables traveling users to rent a wireless portable phone from a rental phone company (e.g., from 
an airline or car rental company). Using the remal phone, the user is provkled with basic mobile 
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phone service from the personal communication service provider. In addition, the user would like 
the following features: 

1) The user wants calls directed to his/her office or home to be automatically forwarded 
to the irnial portable phone, without informing anyone that he/she is traveling. 
5 2) To avoid unimponani incoming calls (and corresponding incoming caU charges), the 

user would like to restrict the number of people who can call the rented portable ptane. 

3) It is in?)0rtant to the user that the rental phone features be activated instantly, so that 
calls can be made imnediaiely upon the user's arrival at the visiting locatioa 

This kind of personal commuiucation servkre involves a plurality of service providers. 
10 These providers are (a) the tocal telephone company at the home location, (b) a bng distance 
telephone company, (c) the tocal telephone company at the visiting location, and (d) the personal 
communicatton service provider (i.e.. the cellular telephone company) at the visiting location. AU 
of these are referred to herein as "service providers". 

To enable this kind of personal communication service, involving multiple service 
15 providers, interoperability problems among the difeent service providers must be resohred. The 
interoperability problems can be divided into two categories: (a) location tracking and (b) service 
management. 

The interoperability problem for kxation tracking has been addressed by adopting 
signaling protocob used by the mobile phone industry. Ucatton tracking funaions are 
20 impfcmented using two tocation registers. One of the registers, maintained by the k)cal telephone 
company of the user's home tocaik>a is called the Home Locat»n Register (HLR). The other 
register, maintained by the tocal telephone company of the visiting tocation. is called the Visiting 
Locauon Register (VLR). TT^ HLR stores customer profile dau and the tocation of the VLR of 
the user. The custonw profile datt contains important infonnatton such as the usefs name. 
25 address, preferred tong distance carrier, service features (e.g.. call forwarding and call restriction), 
billing, and other administrative related infonnatton. When the user travels to a new visiting 
tocattoaanewVUliscreatedinthenewlocatton. A part of the profile data stored in the HLR is 
transmitted and toaded into the VLR such that the service provider at the visiting 
implement service fean«s for tte visiting user. When the user travels to a new visiting tocatton 
30 the tocatton of the VLR stored in the HLR is changed to the new VLR tocatton. and the VLR in 
tteprevtously visited locatton is deleted. The process of creating a new VUt toading profile daia 
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10 ite VLR, and updating the visiting location of a user in the HLR is called "automatic roaircr 
rtgistratioh". 

The interoperability problem for service management is much more complex than thai 
for Idcaiion tracking. Service management refers to a coUeciion of functions required to enable a 

5 personal communication service user to subscribe to, nxxiify, and activate service features 
anywhere and at any time. Exanples of service management functions include phone number 
administratioa ciistonrr profile data management, service aciivaiion, and security administration. 
The phone nunter administration function is important for maintaining the uniqueness of phone 
numbers. The customer profile data management function provides customer profile databases and 

10 user interfaces for creating, modifying, or transferring such databases. The service activation 
functbn extracts part of the data specifying service features from the profile data and loads this 
dau into physical communication systems that process calls. The service activation function also 
controls the activation and deactivation of the service features. The security adminisu^ion 
function prevents or detects unauthorized uses of services and service management functions. 

15 Service management functions of this type are needed to provide personal 

communication services involving multiple service providers. Such service management functions 
generally require interactions between application software and various databas e s owned and 
operated by the different service providers. Consider an apf^icatton which enables a nomadic user 
to subscribe to a personal communication service from any service provider at any location. An 

20 example of such a service is call forwarding to a temporarily rented portable phone. The 
application may. for example, need to perform the following database access operations at 
Hatah^SK maintained by various dififerent service providers: 

X check credit *<atahfttf< owned by credit card con;>anies or phone companies to determine 
whether tbe user is able to pay for the service; 
25 X check the customer profile database in the user's HLR to determine whether the user is 
currently k)cated in a pisce other than the visiting location currently stored in the HLR; 
X check the credit and network datahays of long distance phone companies specified by the user 
to determine whether the user can use a particular tong distance carrier in the visiting location; 
X load profile data into the VLR at the visiting kx:ation and update the HLR with the location of 
30 the VLR if necessary; and 

X load the profile data to the call processing systems and activate the service. 
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The user may need to send or receive liicisages from any or all of the mcssagaig 
options described above at a visiting location. That is. the user may want to receive or recc.ve 
notifeaiion of e-mail fexes, phone calls, or vok:e mail at a visiting location or to send e-maU or 
faxes from a wireless terminal. The need to iniegraic these various types of messaging opticas and 
5 to interconnect the many service providers has. until now, been largely unaddressed. 

It is also desirable for the mobile employee to be aWe to limit the messages sent lo the 
wireless insssaging equipment, so that only urgem messages are received when away from the 
office and unwanted incoming calls are avoided. The mobile employee may also wish to route 
certain incoming wireless messages and phone calls to other destinations, such as an office fax 

10 machine or a colleague's telephone. 

Therefore. U is an object of the present invention to provide a mobile service subscriber 

the ability to control and integrate a pluraUty of messaging options. 

It is another object of the present invention to provide a mobile service subscriber with 
the ability to remotely control the addressabflity. routing, accessibility, and delivery of messaging 

15 options. , u u 

a is yet a further object of the present invention to provide an mtemetwork whK:h 

intereonnects nsssaging sendees with both wireless and wireline networks. 

It is yet a further object of the present invention to provide a subscriber wtth real-tw* 
control of voice calls while using a wireless daa lenninal or PDA. 
20 It is yet a further object of the invention to provide a control over the messages routed 

to wireless messaging options. 

c|Ti^^pvnFTHF,TNVENnON 

These objects are obtained by a personal communications internetwork provuimg a 
.5 ^tworlc subscriber with the abiluy to remotely control the receipt and 

wireline voice and text n^ssages. The networic operates as an interface between various wireless 
and wireline networks, and also performs n«lia translation, where necessary. The subscriber's 
^ssage receipt and delivery options are maintained inadatabasewte^ 
by wireless or wireline con-nunications to update the options program The 
30 subscribermaybeprovidcdwithCallCommandscrvicewhichpro^ 
calls while using a wireless data icnninal or PDA. 
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These and other objects and features of the invention will beconx apparent from the 

following drawings, wherein: 

Fig. 1-3 are overviews of the PCI networks; 
5 Fig. 4 is an overview of one node of the PCI network according to the present 

invention: 

Fig. 5 is a bkwk diagram of an exemplary PQ server according to the present 

invention; 

Fig. 6 is a block diagram of an exemplary etrfwdimenl of a PO database according to 

10 the present inventiori; 

Fig. 7 is a block diagram of the logical conneaions between the PQ server and PCI 

database according to the present inventron; 

Figs. 8-11 illustrate exemplary message flows between a server and a database 

according to the present invention; 
J 5 Rg. 12 is a block diagram of a personal digital assistant according to the present 

invention; 

Rgs. 1 3-20 iUusoate exemplary message flows between a PDA and Pa server; 
Fig. 21 is a btock diagram of a text messaging ponwn of a PCI network; 
Fig. 22 is a bbd: diagram of a vobc messaging portion of a PCI netwoik; 
20 Fig. 23 is a bkjck diagram of a facsimile messaging portion of a PQ network; 

Fig. 24 is a tUagram iflustrating an exemplaiy CallCommand service network; 
Figs. 25-27 illustrate exemplary message ftows in the PQ network; and Figs. 28-45 
illustrate exemplary screens displayed to a pa subscriber using a wireless PDA. 



2S n^AiT Fn nwrPnmONS OF PREFERRED I 

For clarity of presentauon, the detailed description is set out in the fottowing 

subsecibns: 

I. pa Overview 

The overaa network is illustrated in Figs. 1-4 TTie network b an interface between a 
30 plurality of wireless and wireline networks, providing a subscriber with a variety of wireless and 
wireline nessage and vok* delivery and receipt optwns. 
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n. The PCI Server 

The pel Server is illustrated in Fig. 5. The PCI server is a peripheral which performs 
messaging and call redirection functions and inicrfaces with the PCI database to update the 
subscriber profit. 
5 m. The PCI Database 

The PCI Database is illustrated in Fig. 6. The PCI database maintains the subscriber 
profile^ controls CallCoirarand functions, and handles DTMF-based subscriber profile updates, 
rv. The Server/Database Interface 

The Server/Database interface is illustrated in Figs. 7-11. The PCI server/PCI 
10 database interface provides for the transfer of information regarding the subscriber profile and the 
CallCominand services, 
V. The PDA/PCT Interface 

The PDA/pa interface is illustrated in Figs. 12 - 20. The PDA/PCI interface provides 
for the transfer of information between a remote wireless subscriber and the PQ. 
15 VI. Services 

A. E-Mail Messaging 

E-Mail rrcssaging in the PQ is illusiraied in Fig. 21. The PQ networic provides the 
subscriber with a variety of e-mail delivery, receipt, and notification options, inchiding screening 
and selective destination delivery of incoming e-maiL 
20 B. Voice Messaging 

Voice iwsssagmg in the PQ is illustraicd in Fig. 22. The PQ provides the subscriber 
with a variety of voice mail delivwy. receipt, and notification options, including screening and 
seieaive destination delivery of incoming voice mail 

C. F^simife Messaging 

25 Facsimile oMsaging in the PQ is illustraicd in Fig. 23. The PQ provides the 

subscriber with a varxty of fiicsimile delivery, receipt, and notification options, inchiding screening 
and selective destination delivery of incoming fiaxes. 

D. CaUCommaod 

Tte CallCommand service is iUustrated in Fig. 24. CallCommand service provides 
30 real-time control of voice calls while using a wireless dau tenminal or PDA. 
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vn. Message Rows 

Ceitaih fiessage flows for wireless messaging in the PQ are illustrated m Figs. :5 - :7. 
The three nessage flows IDusiraied are sending a message from one subscriber to another, 
receiving a r«ssage regardless of whether the subscriber is using a wireless or wireline terminal. 
5 and sending a message to a nort-subscriber. 
vm. The PDA Application 

The application residing in the PDA is described in Figs. 28 • 45. which iUustrate 
exemplary screens displayed to a PQ subscriber using a wireless PDA. 
DC. Billing 

10 Billing procedures for a pa network use is briefly described. 

X. Conclusion 

A glossary of acronyms used in this specification is attached as Appendix A, 
I. PnOvenriew 

J 5 Fig. 1 is a simplified overview of a personal conmuinicaiions imcraetworking ( "PCI") 

according to the present invention. A consumer, an office for example, has various messaging 
equipment, such as a voice maU system 20. an e-mail wrminal 22. fia machines 24. and telephones 
26. These are all connected to wireline networks 29. For example, the fex 24. phone 26. and 
voicemail system 20 may be conneaed to a Public Switched Telephone Network (PSTN), pan of 

20 which betongs to a particular local phone service company, and part of which belongs to a 
panicular long distance service provider. The e-mail terminal 22 may be connected to a data 
packet networic aich as Internet, whose packets are carried over phone lines. 

A ncbile conminicatkjns subscriber (for example an employee who worics ai the 
office described above and travels frequently) has various portable messaging equipment, such as a 

25 PDA 30. a -^^'^ phone 32, and a pager 34. These are connected to wireless networics 39. These 
wireless iiKSsaging optioos may be piovkled by different servk* provklers. That is. the ceUular 
phoi« may be conttected to a wirefess networic of a cellular phone service provider, the pager may 
be conneaed to a different wireless networit niaintained by a pager service provider, and the PDA 
may be connected to a third vraeless communkations network maintained by yet another seivice 

30 provider. 

A Personal CommunicatMns Internetworking ("Pa") 40 according to the present 
inventwn is connected between the wireless 39 and wireline networics 29. The PQ 40 permits the 
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mobile communicaibns subscriber lo send and receive messages between disparate oerworks and 
rrrssaging systeire and a variety of service providers. The niobiie communications subscriber can 
receive e-maiL fax, pages, and voice messages under a singk phone number while using either a 
wireless or wireline network. The subscriber may also seteci the media formal and serving network 
5 used to receive nrssages. The subscriber may also select cross-ncdia notification of incoming 
messages, (i.e., the subscriber may receive notification from a pager message that a voice mail 

message was received). 

The subscriber selects the wireline or wireless network and media format to be used for 
delivering nrssages or notification of message receipt. The PCI 40 will perform a media 

10 conversion to altow, for instance, an e-mail message to be delivered to a fax server. The PCI 40 
may also include accessibility controls which allow the user to screen messages by selected criteria 
such as n«dia type (e.g., c-maiL fax, etc.). message tength (e.g., voice mail messages less than three 
minutes), or sender (e.g., only messages from the ofBce and a certain client are to be forwarded)-. 

For example, the subscriber may have notification of a voice mail or &x message 

1 5 receipt directed to a wireless PDA in the form of e-mail messages. If the subscriber's wireless PDA 
is not turned on or otherwise not operating, the notification may be routed to an alternate wireless 
or wireline network. Notification to the subscriber that a vote mail message was received may be. 
for example^ rerouted to the subscriber's pager, and noiificatton that a fax has been received may be 
rerouted to the wireline e-maiL 

20 Hg. 2 is a simplified version of the interconnections between various messaging 

systems and a PQ. As shown in Fig. 2, a subscriber provkles the network with message routing 
and delivery instrtictions. These instructions are received by a PQ database 44 and stored in a 
"subscriber profik" for that subscriber. This database controls the deUvery of outgoing messages 
and the routing of incoming messages and message notification. (In Fig. 2, wireline 

25 comniinications are indkated with solkl line connectwns and wirciess commumcatwns are 
indkated with dashed line connections. The instructwns to the PQ are shown with a soM line, but 
as uoD be explained in greater detail bctow, the instructions may be sent either by a wireline or 
wireless network.) 

The PCI database 44 supports access to informatkin authcotk:ating the subscriber s 
30 identity and vaBdating the types of services subscribed to, the subscriber's message debvery 
(incoming imssages) optwns and originatwn (outgoing messages) optk>ns and vok» (telephone 
call and vofce mail) opttons. For originatwn, the subscriber may select message distributbn lists 
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with specific nwlia delivery options. The database 44 also suppoits access to the pomons of the 
subscriber profile that the subscriber may control 

Tte subscriber may use a personal telephone number to register at altetriate wireline 
and wireless terminals while maintaining use of the message screening and delivery options selected 
and stored in a subscribers profile. This is called "personal mobility". Information about the 
location of a wiretess or wireline network location to which the subscriber's terminal is connected 
automaucally registers and deregisiers a subscriber's lerminaL This is called "tenninal mobility." 

Hg. 3 shows the pa 40. The CPE (voice mail 20. e-mail 22. fax 24. and phone :6) 
are conneaed to wireline networics 29. The mobik subscriber equipment (PDA 30. cellular phone 
32. and pager 34) are connected to wireless networics 39. Both the wireline and wireless networks 
29. 39 are connected to a PQ 40 at a service provider. The networks 29. 39 are connected to a 
local exchange carrier (LEG) 42 for the personal cotiBnunicattons intennetworicing. 

A PCI dataha"^ 44 is a physical communication system which provides call pnxessing 
fiinctions for a coUectton of central ofiBce switches. The PQ database 44 includes the mobile 
subscriber's profile, including message sending, inessage receiving, and service control options. 
The pa database 44 may be a servk* control point or a network adjunct. The Pa database may 
be connected via a service management system (SMS) imerfece to a service integrator 46. The 
service integrator 46 allows the service provider to update subscriber dau and create and modily 
subscriber profiles. 

The pa database 44 preferably stores and updates the subscrfter profiles. The profiles 
contain service related infonnatfon for mapping services to subscribers (e.g., screening, routing, 
tenninal selection by subscriber selected parameters, custom calling fisawres. and the like); 
subscriber autheoticatkm data (e.g., password and user IJ).); user status (registered or not 
registemf): generic servloe profik for non<aU associated service, such as subscriber address or 
social securiiy rarater, specific profile for a non<all service (based on subscriber selected 
paraimters); wireless dau provklers kJentification (e.g., what cellular phone provider is used); and 
specific profile for cafl associated sei^ices (e.g.. call forwarding), based on user selected 
parameters. 

Fig. 4 is a nore detailed depictfon of the one node 43 of the PQ. The PQ has a 
30 phiiality of nodes and is preferaWy built on the Advanced Intelligent Networic (AIN) architecture. 
Other neiwori: ardutectures may be used, but for illustrative purposes, the description is directed 
to an AD^-based network. 



20 



25 



-9- 



BNSOOCID:<WO .9733421A1> 



wo 97/33421 PCT/US96/I03064 

A PCI server 48 is a peripheral which performs messaging and call redirection 
(unctions and imerfices with the ?Cl database 44 to update the subscriber profile. The PQ sei-ver 
may be an AIN Intelligent Peripheral, such as a Bellcore btelligem Services Peripheral, or a 
network adjunct. The PCI server is connected to a switch 50. In the AIN architecture, this switch 

5 is a Service Switching Point Access Tandem (SSP AT), hut may be any suitable switch, depending 
on the architecture. The SSP AT 50 connects wireline networks to the CPE. The SSP AT 50 also 
connects the PQ server 48 with a central office (CO) 52. The SSP AT 50 also connects to the 
SCP 44. The PCI flat at^** 44.and the PCI server 48 are directly connected. The LEC of Fig. 3 is 
pan of a large network and includes the PQ database 44. the PQ server 48. and the SSP AT 50. 

10 The pa database may be connected to an SMS interfece to a system integrator 46. as descnbed 
above. 

The pa server 48 is also connected to various wireless and wireline networks 49 via 
signaling connections in these networks to transmit and receive information for all of the 
iressagii^ options. Illustratively, the PO server provkles access to Public Packet Switched 
15 Networks (PPSN). Public Switched Telephone Network. (PSTN). Integrated Signaling Digital 
Networics (ISDN), X.25 networks and TCP/IP networks and may include access to asynchronous 
transfer mode (ATM). Switched Multinegabit Digital Servka (SMDS). and Frame Relay 
networks. 

The motele subscriber may access his or her subscriber profile to change message 
20 sending, message receiving, and service control optwns. These optk>n changes are sent to the PQ 
database 44 to be stored in the subscriber profile. Fig. 4 shows, for eMmple, a PDA 30 connected 
to the pa server 48 by a wireless network, but the subscriber may also use wireline e-mail or 
wireless or wireline telephones (using DTMF signals) to access the subscriber profile. The 
nessages from the PDA. for example, are sent by a wireless networic 54 to the Pa server 48 
25 using, for exan^, an X.25 transport. 

Detivering Pa service to a subscriber who may be present on a number of different 
systems requires storage, movenrni and caching of the sennce profile associated with that 
subscriber. A mobility controller 49. located in the Pa server 48. is a comioller and dau store, 
which dynamicaUy maintains service control informat»n for a Message Transfix Agent (MTA). 
30 described betow. in Pa server 48. which connects the PO server 48 to wireless data networks. 

Dau stoiage functtons are handled by two tiered entities. The subscriber profile is 
preferably kxated in the Pa database 44 and is the top of the hierarchy where permanent records 
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such as service profik, aulhenikation and validation information, and the like of the subscriber or 
device arc maintained and performing status and location management and mapping are performed. 
A service profile cache 51 is preferably located in the PG server 48 and is a local cache entity 
which stores on a "needs basis" information such as service profiles and validation status and . 
5 maintains a local repository for the service recipient. It also administers information necessary to 
serve the wireless data network entity, as well as sending updates to the permanent storage entity 
PCI database. The service profile cache 51 maintains the personal data associated with the 
processing of the mobility controller 49. The mobility controller 49 interacts with the PCI 
database-based subscriber profile (or third party data base) on behalf of the cache to obtain service 

10 profiles and tocation informaik)n related to wireless terminals. 

PQ may also provklc directory services as a value-added component. The X.400 
MTA can query a local directory serving agent in the PCI server 48 for addressing and routing 
information. If the informatfon is not local the PQ server 48 will nstd to get the addressing 
information from another PQ server 48 at another PQ node or an intciconnectcd private directory 

1 5 serving agent which maintains a separate informatbn base. By using the existing standard, tte PCI 
network and mail PQ servers message handling can independently manage the networks without 
interfering with the PQ service. 

20 The PQ server is a pe r ipher a l which performs nnssaging axKi call redirectfon functions 

and interfaces with the PQ Database to update the subscriber profile. The PQ server performs a 
variety of fiiiictk}ns. For exanple* an illustrative PQ server: 
X is an X.400 Gateway; 

X routes messages using the X.400 nessaging protocol; 
25 X connects proprietary messaging protocols into X.400 protocol; 

X interfaces with wireless data networks; 
X interfaces with messaging systems; 

X interfaces with the PQ database to access subscriber profiles information; 
X processes messages as specified by the user in the service profile; 
30 X providesmediaconversionsuchastext tofaxor faxto text; 

X provides access to an X.SOO directory to determine addressing schemes for packet 
data; 
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X supports signaling between wireless data networks for nunagement functions such as 

registratnn; and 

X maintains a service profile cache. 

5 Fig. 5 is a detailed illustration of a preferred embodiment of a PQ server 48 according lo the 
present invention. The PQ server 48 includes three main elements: a call processor 1 10. a data 
messaging peripheral 1 12. and a shared disk memory 1 13. 

The call processor 110 comprises a plurality of interconnected connpuiers. The 
msssaging peripheral 1 12 maybe implemented by a computer such as a DEC XAP system. 
10 The call processor 1 10 includes a PQ applicatwns server 114. The application server 

is the central decision making point of the wireless messaging service described betow in Section 
VI. Thus, the server 1 14 controls message routing, screening, and notification for the wireless 
messaging service. 

The applicaik>n server 1 14 is connected to a PDA protocol handler 1 1 5. The protocol 
handler is the interfile to the wireless network 54, for example the RAM wireless network. This 
handles messages to be sent to and from the subscribers PDA 30. A plurality of personal digital 

assistants (PDA) 30 are connected to the wireless networic 54. 

The applkatk>n server 114 also manages a Pd database protocol handler 126. The 

protocolhandkrUeistheinterfiuxbetwecnthecaBprocessorllOandthePa^^^ The 
20 applicationserverll4alsomanagesaServiceProfileCache5l. "n* Service Profile Cache 51 . 
maintained in the memory of the applicat»n server 1 14. TTk cache 5 1 stores a subset of the data m 
the subscriber profile stored in the pa database 44. This subset is subscriber profile infomutton 
which currently needs to be accessed frequently by the pa server 48. 

Tbe Service Profile Cache 51 stores and accesses dau related to access systems such 
25 as wireless dau provklers and n^ssaging services. a«i subscriber loa^^ The Service Profile 
Cache 5 1 may store and update data related to the subscriber tocatk.n such as routing address for 
subscribers specific wireless tem»nals; store and updates serv^es re^ed data for a particular 
terminal type (such as uni- or bi- directk,n); maintam a list of the subscribers wireless data provKies 
a«i message services; track the subscribers terminai status (registered or not registered); provule a 
30 generic service profile for non-can nrssaging service; and provide a 
associated service based on subscriber selected parameters. 
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The applkaiion server 1 14 also manages the rtgi^traiion status of each applicaiion on 
each PDA 30 and controls, customer profile information via each PDA 30. 

The call processor 110 also includes an EP Functions Server 130. The [P Function 
Server 130 manages CallCoramand applications, This server is also connected co the PQ database 
5 protocol handler 126 for communication with the PCI database 44 and the PDA protocol handler 
1 15 for communication with the wireless network 54. The PCI database protocol handler 126 
handles both interfaces between the PCI database and the PQ server, as described below. 

Thus, the two main applfcatipn servers in the call processor 1 10 are the IP Function 
server 130 for CallCommand applications and the PQ applications server 114 for wireless 

10 messaging services. 

The call processor 1 10 also includes a plurality of communication interfaces. The 
protocol handlers 1 15 and 126 have already been discussed. The alphanumeric paging server 
(APS) 132 gives the call processor 1 10 the ability to provide alphanumeric paging services. The 
APS 132 includes one or more modems to communicate with terminal equipment of a network 
15 134 maintained by a paging service provider. The APS comnnunicates with the paging service 
provider using, for example, the TAP protocol (Telocaior Alphanumeric Protocol). 

The call processor 1 10 also includes a plurality of control processes which control 
peripheral equipment external to the call processor 1 10. These controllers are as foUows: 

A nttssage controller 136 controls the data messaging peripheral 1 12 and controls the 
20 sending of rrcssages between the call processor 1 10 and the data peripheral 112. 

The mobility controlfer 49 comprises the PQ database protocol handler 126, the IP 
fimction server 130, tte service profile cache 51, and the PQ application server 1 14, The mobility 
manager i^vides control k>gk: for user authentication, service request validation, location 
managensnt, user access to servve profitet access registration, and communication management 
25 such as routing to user-specified destinations. The mobility controller 49 contains the service logic 
and handles servce related processing for personal data and service access such as service feature 
analysis: a crrs^ system mapping relationship information; identity management; subscriber 
va>viatk>n and authentkration; tnHing information based on the subscrftier; wireless dau specific 
routing information for iXKSsage delivery and subsc r iber paging; subscriber service validation; and 
30 subscriber review and rtxxiification of the subscrter's profile. 

A transaction controller ISO controls a switch controller 152 and a voice peripheral 
controller 154. The switch controller 152 controls the digital switch 156 which connects to the 
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public swiidhed telephone network 58. The voice jaeripheral controller 154 controls the voice 
peripherals 160. which are for example ie«-to-specch conveners. 

The switch 156 and the voice peripheral 160 are also connected by a Tl line 161. The 

digital switch 156 is connected to the public switched telephone network by a plurality of 
5 transnussion media such as TI lines 162. fex lines 163. and ADSI lines 164. 

The dau nessaging peripheral 112, which is optional is now discussed in greater 
detail The data tiessaging peripheral is the gateway to the wireline electronic mail network, which 
network is designated 170. The data messaging perip>heral has a message transfer agent 158 for 
transferring messages between the call processor 110 and the data networks 170, 54 either directly 
10 or through the PDA protocol handler 1 15. The messaging peripheral 1 12 also mcludcs a POP 
(post office piotocoD. server 190 and associated memory 192 for providing a message storing 
capability. The iMSsage directory 194 is used for storing a subset of servk:e profile cache 51 
relating to the routing of e-mail messages. 

The iTBSsaging peripheral 112 includes the message gateway 140. The message 
1 5 gateway 140 has the foUowing capabilities: 

1) Notifying the PCT application saver 114 in the call processor that e- 
mail has arrived &om the wireline e-mail twworic 170 for a subsctter. 

2) Accq>t a request from the PQ appUcation server 1 14 to send an e-mail 

nessage to a wireline add r ess. 
20 3) Accept a request from the applicaikm server 114 to provkle ail unread 

iKssages stored in the server 190 which wouW have been sem to a primary destinatbn if the 

subscriber had been registeied. 

4) Accept a request from the applkation processor 114 to rewrite to the 

nKssage store server 190 or back to the sender. 



25 



30 



Using the call processor 110 and its associated peripherals, a wide variety of services 
maybeperfbntwL These have been discussed above briefly and are described in detail in Section 
VI betow. However, to understand how ths call processor 1 10 operates to provkle these services, 
some exemplary descriptkMis for certain servk»s is provided. 

For exampk, when a wireline e-mail message arrives at the PO server's Data 
Messaging Peripteral 112. the messaging gateway 140 and messaging Controller 136 send 
notificatwn to the PQ appUcaiton server 1 14 of the e-mail arrival The PQ application server 1 14 
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wUi qiiery prbfite <^hc 51, dr if hecessary. the PQ database 44. Driven by data in the 
subscribed profile,' the PQ applicauon server 114 executes seivkre logic to determine where lo 
forwaid the e-mail (it., forward to PDA 30 or to POP server 190 depending on screening 
ouicone), and what imdia, if any, to use to send notificatiotiof the e-nnaU arrival 
5 For anbtter exan^ic, when a CaUCornniand call arrives at the PCI server 48, the 

procedure is as follows. The switch controller 152 arid transaction controller 150 forward the call 
to the IP Functions Server 130 based on the diakd nunter; The DP functions 130 sends a 
provide.instnictions 1 129+ rressage to the PQ database 44 to determine how to handle the call. 
The PCI database 44 and IP functions applications servers 130 begin a conversation of messages 
10 which perform a scqiienceoffiinctibris whkrh play send notification 

to the PDA. etc. When a response arrives from the PDA 30. the IP functions server 130 for%^ards 
the response to the PQ database 44. The PQ database 44 wiL then direa IP functions server 130 
to forward the call to a routing number and/or play a synthesized message to the caller. 

If a subscriber wishes to update the subscriber profile by. DTMF, the procedure is as 
1 5 follows. A call arrives at the PQ server 48. The switch controller 152 and transaction controller 
150 forward the call to the IP functions server 130 based on the dialed number. The IP functions 
server 130 sends a provide.instruciions 1 129+ liessage to the PQ database 44 to determine how 
to handk the cal The PQ database 44 sends a request to play an announcement and colten digits 
("pfease enter PIN", collect PIN). Tte IP functbns server 130 returns the result of this request to 
20 the pa database 44. Again tte PQ database 44 sends a request to the IP fimaions server 130 to 
play an announceirKnt and collect digits ("voice nrnu", menu selection). The IP functions server 
130 returns the result of this request to the PCI database 44. 

This process repeats as users are guided through menus and change profik elements. 
The PCI database 44 interprets the coDeaed DTMF tones and updates the subscriber's profile 
25 accordingly. 

When a PDA 30 sends an e-mail message addressed to a wireline address the 
procedure is as follows. The PDA 30 sends a UDP send.mail message to the PQ application 
server 1 14. The PCI application server 1 14 detects the message is not destined for another PCI 
subscriber and forwards the request to the messaging controller 136. which forwards it to the 
30 nessaging gateway 140 which b in the Data and Messaging Peripheral 112. The messaging 
gateway 140 interfaces with the MTA 158 to send the e-mail to the wireline network 170. using, 
for example, the Simpte Messaging Transfer Protocol (SMTP). 
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Tte pa server 48 may be based, for exaihple. on either an X.400 NTTA or an SVTTP 
router and can convert between both protocols. The PQ server 48 may receive text «ssages 
from a variety of different text messaging systems such as Internet mail third pany messagmg 
systems, or proprKtary messaging systems. In the exampfe where PCI routes messages us.g a. 
5 X 400 NTTA, these messages must be converted to conform with X.400 protocol before they can 
be routed. Thus, an exemplary messaging gateway is an X.400 gateway. whk:h can be designed 
and buiU by a person of ordinary skill in the art. 

IL TTi^p^natabase 

0 A pa Database 44 maintains the subscriber pro5!e, controls the Call Command 

functions, and handles DTMF-based subscriber profile updates. 

The PCI database architecture shown in F«. 6 comprises several application and 
support components. The application components Multiple Services Applicat»n Platform 
(JaP) 202; service Prov^ioning and Creatton Envirotuneru (SPACE) 204; and Data and Repon 

15 SubsyaMll(DRS)206. .....nrMns- 

Tte serte .«.«=* (SND 2M > cx-nrn^amon » 

L pe*^ ^ ^ " 

25 reqoiiHlOTtogMcomaioiisiothePasener. 

. en. - -S- (CPR, ^ 222. » MSAP co™.» m a sh.«. 

IT. c^ La ^ (CCPB, 22. ^ ^ ^ 'T'TH 

^^^B22.„.^...»^-»'y^ ..r«CPR^222s»« 
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the subscriber profiles. The. MS AP 224 connects the first CPR database 222 with the second CPR 
230, which resides in SPACE 204. MSA? common 224 updates one of the CPR databases 222. 
230 when changes have been made to the other CPR database. The CCDB 228 is a temporary, 
dynamic storage for storing subscriber profiles, and related data during profile update procedures. 
5 The shared memory 226 allows differerit processors to use the same data. 

SPACE 204 is a service provider-operated module through which new PCI database 
applications are created, and new subscriber profiles arc initiated. SPACE 206 includes the second 
CPR database 230 which contains the identical information as the first CPR database 222 in MS AP 
202. When a new subscriber profile is to be created, a service provider uses a display terminal 232 
10 in SPACE to provision a new service profit including certain subscriber information. The 
subscriber profile is aciivaed through MS AP when the user initially registers. Service provider 
changes made to the second CPR database 230 are transmitted to the first CPR database 222 in 
MS AP via the MSAP common 224. Changes made to the second CPR database 230 by a service 
provider are not iransmitied to the service profile cache 5 1 in the PQ server 48 until a later time. 
15 That is, the PQ database 44 does not send data to the PQ server 48 unless requested by the server 
48. Tte server profit cache 51 will be updated with this new information the next time the PCI 
server 48 requests a piofik download, for instance when the subscriber next registers. SPACE 204 
provides a fiinaion paralkl to the Service Management System described above. 

The Data and Report Subsystem (DRS) 206 collects data about the PCI database 44 
20 usage which may be helpful to the service provider. For example, errors made by the subscriber 
when updating the user profile arc noted. The types of alterations made, times such alterattons are 
made, and the like are also stored for future use by the service provider. 

MOC 1 10 is a tietwork maintenance support system which monitors the status of the 
netwoik and checks for system failures and the like. 
25 When a subscriber wishes to update the subscriber profile using a PDA 30, the 

proceduie is as foUows. The PDA 40 commimcaies with the PQ server 48. The PCI server 48 
sends a GetData OMsagc having a "Service Key", which is a preferably a ten digit PQ subscriber 
number (e.g., a telephone number), to the PQdatabase 44 over the GDI 212. The GDI 212 
translates the GetData nessage into a format understandable by the PQ database 44. The message 
30 is sent through the tressage distributor 219 and call {»ocessor 220 to the first CPR database 222 
where the subscriber profit reskles. The Savice Key is used to obtain the correct subscriber 
profile and the profile is sent through the call processor 220 to the message distributor 219. The 
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message dismfauior detennines that this message is to be sent to the PQ server 48 va the GDI 
212. (The reason for this is discussed below.) The GDI 212 translates the data into a format 
suitable for the TCP/IP network and is transmitied to the PQ server 48. The requested changes 
are performed in the PCI server 48 and the updated profile is sent back to the PCI database 44 
through the TCP/IP network, the GDI 2 12. message distributor 219. call processor 220 and to the 
first CPR database 222. The caU processor 220 also sends a message through the GDI 2 1 2 to the 
pa server 48 which will be sent a wireless transmission to the PDA 30 acknowledging the 
subscriber profile update. The changes are also sent to the MSAP common 222 where they are 
sent to the second CPR database 230 in SPACE 204. 

During this process, informauon may be temporarily stored in the Call Contact 
Database (CCDB) 228. The CCDB database 228 provkies temporary storage for subscriber 
profile updates that are suspended because they are waiting for action by a subscriber or waiting for 
data from an external system, such as the PQ server 48. During the time intervals between achon 
by the user or delays in receiving data from an external system, the call processor 220 stores the 
15 infonnatkjn in the CCDB database 228 and processes other calls. 

When a subscriber desires to update his or her subscriber profile using a touch tone 
phone the procedure is as foltows. The siibscribcr calls, for example, a service number provided 
by the' senrice provkier. The call is routed to the PQ server 48. The PQ server 48 sends a 
nessage to the pa database M via the IPI 210 that the DTMF commands are present. The 
message is sent through the message distributor 219 to the can processor 220. The appropriate 
subscriber profile is retrie>«i from the first CPR database 222 in the MSAP 202. 

The can processor 220 instructs the Pa server 48 to play a vok* announcement 
instructing the caner to enter the subscriber ro and password, by pressing 
the touch^one phone. The informatton is entered by the cafler. and the PQ database 44 valklates 
this intaatioiL If ti>evalkJatk)n determines that the caDer is an authorized subscriber, the pa 
database M instiuas the pa server 48 to ask the subscriber to select whk* subscri^ 
information is to be modified. Only two fields are n«iifiabb using DTMF messaging: changing a 
wireline «gistraik,n or recording a personalired greeting. Tb. subscriber selects either registering 
ar a wireline phone or recording a personalized greeting. If wireline registmbn is selected, the 
pa database 44 instructs the pa server 48 to prompt a ten digit telephone nu^ 
Incoming cans win be routed. If the subscriber selects to record a personalized greeting, the PCI 
database 44 instructs the pa server 48 to prompt the subscriber for a new greeting. 
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If invalid infbnnaiibn is enterfed ai any time, the PQ sen*r 48 plays an error message 
to the subscriber and the subscriber retries the modificaiioa U the retry fails, the call is terminated. 
Otherwise, the subscribers profile is updated according to the modification, data synchronizing ihe 
ressages ^ sent to the pa server 48 and the caU processor 220 instructs the PCI server 48 to 

5 inform the subscriber that the PCI service profile was updated. 

The caU processor 220 also sends a message through the message distributor 219 to 
(he GDI 212 and to the pa server 48 which updates the service profile cache 51 in the PCI server 
48. the changes stored backm the first CPR database 220 arc sent to the MSAP common 224 
where they arc sent to the second CPR dawbase 230. Note that DTMF function signals, which use 

10 the 1 129+ protocol arc routed through the IPI 210 and the subscriber profile data, which uses the 
GDI protocol are routed through the GDI 212. 

IV. per Ser« "^/pa««hase Interface 

The inicrfece between the Pa server 48 and the Pa database 44 is based on two 
15 protocols. The first protocol is 1129+. This protocol will be used to support the PCI Call 

Command feanire and fcr subscriter initiated profile manipulation using DTMF. The second 

protocol is Generic Data Interfece. The GDI is used fi^r subscriber profile management. 

specifically downloading a subscriber profile from the PO database 44 to the Pa server 48 and for 

applying updates to the profile stored in the Pa database 44. 
20. Rg. 7 shows the logical links from the pa database 44 to the pa server 48. The pa 

database 44 consists of a mated pair of PO databases 44a, 44b, each containing three caU 
processors 220 whfch each share the load. n,e links 250 are TCP/IP links between Intelligent 
Peripfaei3l Interfiw (IPI) 210 and the Generic Data Interfiice (GDI) 212 processors on the PCI 
database 44 to the PQ server call processor. Two togkal connecttons are made from each IPI 2 1 0 
25 and GDI 212 processors to ti« Pa server for redundancy. Thus, a ftiD SCP configuration 
supporting pa wouW preferably require 24 togical links, as shown in Rg. 7. The Pa database 

initiaies the opening of the logical links. 

In this illustrative embodimsnt the CallComraand feanire emptoys the 1 129+ protocol 
For the wirefcssriKsaging feature, pa uses th6 GDI protocol The GDI tag IDs assigned for the 
30 pa subsaiber profile efemsnts are provided in Appendix B. 

AppendixB also shows the Pa profile data, including the profile elements, their data 
types, maximum lengths, and GDI tag IDs. An • indicates elements which were shortened to 32 
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byies because of GDI byie limitations, The description of the types and lengths of these elements is 
as foUows: 

dN BCD-encoded digits. The number N represents the maximum number of BCD digits. 

not octets. 

cN Up to N ASCn characters, 

cN Binary integer N bytes in length, in network byie order (highest order bit transmitted 
first). 

Because the portion of the PCI subscriber profile downloaded to the PCI server is large 
(preferably approximately 1.000 bytes), and a maximum Transaction Capable Application Program 
(TCAP) message sire is 256 bytes, the profile must be managed in segments. The service profile is 
divided into sbc segnrnts as shown in Table I. Each segment is assigned a unique numenc 
identifier. 



PCI Profile SegiMiit 


Segine:itID((fecimal) 


1 Personal data 


1 


1 CC service profile 


2 


1 E-mail routing 


3 1 


E-mail subject screening 


4 


E-mail from screening 


5 


Voice mail profile 





Certain data in a subscriber profile provides a subscriber's preferred media for messages 
delivery ai»d notification. Tte encodir^ for these types are given in Table 2. 
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Media ty^ 


Code 


Alphanuraeiic Pager 


A j 


E-mail message store 


s 


1 

• ■ 


F 


PDA 


P 


Voice mail 


V 

; 


Wireline e-maii 


E 


Null 


Z 



then the "prinary destination one" profile ejenent will contain a "P". 

Fig. 8 illustrates a message flow for profile retrieval using the GDI protocol A 
subscriber attempts to register with the PQ server either explicitly or iraplictily (registration is 

5 discussed in detaU below). The pa server 48 send a GDI GetDaia query to the pa database 44 
over one of the GDIBiiks (line 260). The PO server 48 may send one GeiData data query for 
each pa profile segnent. Eachquery will be processed by die Pa database 44 as an independent 
transaction with a unique TCAP transaaion ID. Each GetDau query sent by the Pa server 48 
will include a "Service Key" paraneter which is a ten-digit Pd subscriber number (e.g., a 

10 tefcphonenunto). This key should be used by the pa database 44 to klentify the subscriber. In 
each GetData is a list of tag IDs listed in the profile etements to be retrieved. The Pa database 44 
responds to the GetData data query with a GetData re^nse (line 262). The response contains a 
return code and data for each elensnt requested in die GetDau data query. 

Fig. ^provides a message flow between the Pa server 48 and die Pa daubase 44 for 

15 a proOe update originating from a wireless PDA 30. This wireless profile update uses the GDI 
protocol A subscriber performs a profile manipulation activity, and (be PDA 30 sends a profile 
data iMssage to die Pa server 48. The Pa server 48 sends a GDI SendDara quety to the Pa 
database 44 over one of the GDI links (line 264). The PO server 48 may send one SendDau 
query for eadi Pa profile segment for whk:h a profile element was updated. Each query will be 

20 processed by the Pa database 44 as an independent transaction widi a unique TCAP transaction 
ID. 
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Each Send Data query sent by the PCl server 48 will include a "Service Key" 
parameter which is the ten digit PQ subscriber number. This key should be used by the PCI 
database 44 to identify the subscriber. Each SendData query contains a list of tag IDs provided in 
Appendix B and data for the pioBle elements to be updated. Not all tags in this segment may be 
5 included in the SendData queiy; only those profile elements which are actually updated by the 
subscriber will be sent. The PCI database 44 should not update data for which no tag was included 

in the SendData queiy. 

The PQ database 44 responds to the SeodDau query with a Send Data response t line 
266). The response contains a return code for each element requested in the SendData query. 
,Q Hg. 10 is an illustrative example of one possible CallCommand message flow between 

the pa server 48 and the Pa database 44. (CallCommand is discussed in more detaU in section 
VI D.) The exact call flow for CaJlCortanand depends upon the implementation of the service 
logic by the service designer, and upon options selected by the CaUCommand subscriber. The 
CaUCommand fiinctions illustratively use the 1 129+ protocol and the IPI 210 (see Figs. 6 and 7). 
15 As illustrated in Rg. 10, a CaUCommand caU arrives in the PQ server 48. The PCI 

server 48 sends a provide.instructions query to the PQ database over one of the 1 129+ links (line 
268) A TCAP transaction ID is generated for the query. The dialed number digits parameter 
contains the personal numbers of the PQ subscriber (Le.. Servkx Key). The ANI digits contain the 
automata number identification, if any. of the calfer ( ANI is a telephone network capability). The 
'.0 pa database sends a 1129+ sendjo.resource command to the Pa server 48 to play an 
announcement and collect digits (line 270). The Pa server 48 plays the announcement. coUeas 
the digits, and sends a response contammg a return code and the digits collected (line 272). 

pa database 44 sends a 1129+ play_applicaiion command to the pa server 48 to 

notify the PDA 40 of the incoming call (line 274). The Pa server 48 responds with a return code 
25 andade«tioationnuiite(ente,tdbythesubscriberaithePDA30)towhichthecaU 

^76) The pa database 44 sends a 1 129+ switch.lo_resouice command to the Pa server 48 
Ltructing the pa sen« 48 to route the canto a destination number (bne The Pa server 

responds with the letum code executing that request (line 280). 

Rg. 1 1 is an illustiative example of one possible message flow between the Pa server 
30 48 and the pa database 44 for a DTMF profile manipulation message. The DTMF profile 
™^or uses the 1 129+ protocol through the IPI 210. The exact call flow for DTMF pro^e 
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manipulation depends upon the implemeniauon of service togic by the service designer, and upon 

options sefccted by the PGI subscriber. 

As shown in this illustrative example, when a call arrives at the PQ server, the PCI 
server sends an 1129+ provide.instmctions query lo the PQ database (line 282). The called 

5 number contains a dialed number (Le., the service number for a DTMF updates), while the ANl 
field contains the ANI, if . The PQ DTMF profile manipulations Call Process Request CPR is 
triggered by the dialed service, number. The CPR 222 instructs, the PQ server to play 
announcemsnts and colleci digits, guiding the subscriber through voice menus and prompts ( lines 
284; 288). The PCI server responds to each request with digits collected (lines 286, 290. 294). 

1 0 The CPR updates subscriber's profile with data collected via DTMF. 

V. PDA/PCI Interface 

Communication between the PDA and PQ use, for example, an X.25 transport using 
the UDP IP protocol A brief discussion of the PDA struaure is provided. The PDA 30 is 

15 preferably a notebook or palm top computer having a wireless networic interface. The PDA may 
be, for example a Hewlett Packard Omnibook 300 notebook computer running a PCI application. 
Fig. 12 illustrates an exemplary PDA. The PDA 30 has a central processing unit 295 connected to 
a bus B. The central processing unit ("CPU**) 295 perfioims tnost of the computing and logic 
functions of the PDA 30. A nwnory 295 is contacted to the bus B, whth stores informatwn to be 

20 provided to the CPU 295 or otherwise used by the PDA 30. An input/output device 297, such as a 
keyboard, is also connected to tte bus B which altaws a user to input dau for storage in memory 
296 or for use by CPU 295. A display 298 is connected to the bus B. The PDA 30 also has a 
wireless commumcatna inter&ce 299 for commumcatbn with a wireless commumcatbn network. 

The PDA/PCI intertace involves six types of message flow. These messages are: (1) 

25 regisiration/detegistratkjn; (2) witless messaging; (3) retrieving E-Mail; (4) cross-rredia 
notification; (5) CaOCommand; and (6) profile management. 

There are two types of registratk)n and dcregistratkjn: explicit and irr^Ucit. Explicit 
registratk)n occurs when a PQ subscriber starts the PQ application software on the PDA 30 (this 
is caUed ^ait*up tegistratx)n) or when the subscriber clicks a stanis check button or one of the 

30 servk» registrairan request buttons on the PDA 30 either for the CaUCommand or wireless 
nessaging saTk:e, Once successfiilly regiaercd, if the subscriber's profile is not already present in 
the servk« profile cache 51 maintained by the PCI server 48, the PQ serm 48 will request a 
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pa «« 48 .ta >-bK*.^' s«u. in *c cote 51 .0 n»«:h .ho^ ■«,u«,.cl by 

sutert« for v*fe« ^ssajins «^*^fcr .te call conu^nd s.r«^ 

F„ ,3 one =xan^ of* ^ssag. «ow .h= PDA » and PC, 

; 3cmr48d™,.xpM.r=si««.l=- ffis ftow b .Bd >«d by a subscn^ » =^»lc »g.,ra„on of 
C*o™»»io,«W«sn«ssa,mgs«vic«. A sub«*.r «am a« PC appfca,«„ software o„ 
4c PDA or elides *. servic check. OBCon^and regtoauon. « ««l.ss «ssag,n8 
™...Umbu.»-.o.U» PD^ The PDA sc-s . re,ls»aUon .o *e PD «r»r 48 w,„ 

0 .ansa^dw*n,»«ch*PDA»..«»^>"3POn«^,n...^«r.,4S. Tbe^ 
«ve, 48 a«v=r «.lv« tte rni-^n aM cl«k. if .!« 3^ ^ P--ncd and . 
,^ ^bscnber P--o,d a,, co.^^. Tbe PQ s.r« to sends a «sis„a,„n 

CHben™. U« pa ser««towledpn«.i«l.-«. --P-^- If fDA 30 does 
»™™iion atBn« and «lb the Mtectte to iry agm 

,„aPDA30. ,..^.^0.^.- 

r.oue« from a subscrte Who is not regisu«d for the Wireless messagins 

of U. se„^ p™«. totn .he pa database 44. . necessa.,. and 

48 retrieves a copy oi ^i* pri -rvcr 48 validates the profile contents to 

^ the subscriber's ID ard password, m pa server 48 va^^ 

Tv-««Mftfk)wisthesaineasilliJStxatedinRg. 13. 

^r.i« i. ^ - «^ »^ - 

-'*-----":::r":^:zrrrpase.«4spt.*d 

can also be implicitly deregistered for the wneless messaging 
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tte'PGI did hot detect any wireless messaging acu^ to or froqi that subscriber for a given 
duration of tiine. -Ahhough the subsciiber is deregisiered. the subscriber s service profik will 
remain in the service profile cache 51. The profile remains in the cache as long as the PQ server 
has some activity for the subscriber, such as incoming e-mail messages within a predetermined 

5 tims, such as four houn. 

No PDA-to-Pa server iwssages may be sent be the subscriber lo implicitly register for 
CaDCommand. thus, a subscriber should not be implicitly deregistered from this service. Implicit 
registration and deregistraiion occurs only for the wireless messaging service, and not for 
CallGonimand. A subscriber renains registered for CallCommand as long as he or she is running 
10 the CallCommand software application on the PDA. 

Explicit deregistration occurs when a subscriber quiu the PCI application software on 
the PDA (this is called exit deregistration) or when the subscriber clicks oat of the service 
deregistration request buttons on the PDA for the CaUCommand or wireless messaging services. 
Rg. 14 is an illustrative eiiiodinrnt of a message fbw between the PDA 30 and PQ server 48 for 
15 explicit deregistiatioa a subscriber quits the PQ application software on the PDA or clicks a 
deregistratbn button on the PDA The PDA 30 sends a deregistraiion request to the PQ server 48 
with the subscriber's validatfon information (the subscriber ID and password) (line 304). The PDA 
30 also starts a timer during which the PDA wiB wait for a response from the PQ server 48. The 
pa server 48 sends an acknowledgement (line 306). The PQ server 48 receives the deregistration 
20 request and checks if the subscriber ID and password are correct If the subscriber ID and 
password are not correct, the acknowledgement includes an "incorrect password/PIN" response. 
Otherwise, the acknowledgement includes a "success" response. If the PDA 30 does not receive 
an acknowtedgement from the pa server 48 after a predetermined time, the PDA 30 assumes that 

it b out of radfo coverage and informs the subscriber to retry later. 

25 Iinrficit deregistratfen occurs when the PO does not detea any wireless ntessaging 

activity from or to the subscriber for a given duraxMD of time, for example four hours. ThePCI 
wiU also try to implicitly deregister a subscriber from the wireless messaging service in the middle 
of the night in the event that the subscriber inadvertently left the PDA 30 ttimed on. The PQ 
server 48 keeps a tine-stamp of the most recent wireless messaging activity for each registered 

30 subscriber in the subscriber's service piofiteiiKuntained in the seivk* profile cache 51. Whenever 
the pa server 48 detects any wireless messaging activities to or from a panknilar subscriber, the 
lims-siain) is updated to the current time. The stored time-stamp of a registered subscriber is 
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perkHlfcally coinp^ to the cuntrtt When a p«lctcniuned tin. elapses, the PQ server 48 
assays thai the subscriber is out of radio coverage or has quit the PGl applicatioa 

Forimplicit (or automatic) deregistrarion, the message flow U the same as iUusrrated in 
F,6 14 The pa server 48 sends to the PDA 30 a densgisirat^n request containing regis^^^ 
; Jformat^naboutthesubscriber. Tl« PCI server 48 also sets a tuner dur«,g whch it w.t for 
a response fiom the PDA 30. When the PDA 30 receives the deregistration request, « responds 
with registration ack«>wledgement which contains the registnuion informauon currently known to 
PDA When the PQ server 48 receives the registration acknowledgem:m. « updates the 
subscribers registration status based on infbrmaiion in the acknowledgement. The PQ server 48 
0 .isoupdaiesthewirelessrnessagingti^-stampassocuuedw^ 

If the PCI server 48 does not receive an acknowledgement within a predetermned tune as 
described above, the PQ server 48 assumes that the subscriber is no longer reg,ste«d and removes 
all tefctences to the subscriber from the service profile cache 51. 

sending and receiving e-mail witless messages mvolves two types of message flows: 
,5 send«g.r^&ort.thePDA30.otl«Paserver48andfromthePaset^48tothePDA 

ui.«f»nieaeaffeflDWsendinBanE-malfiromaPDA 30 

Fig 15 is an iilustrauve example of a message now sciwiHs 

ju lorwaiw .„ -max The pa server acknowtedges this 

.0 example. "toAoin;subje«ux" infonnation (hne 308). The Pa server g 
notification (line 310). If the E-mail .s longer than can be transmttted ma smgr^^ 

■li-.n^uhiBk seauentialW numbered messages and sends them to the pa 
30 segments the E..nadmtomuluple.sequent«By ^ 

server (lines 312, 316. 320). Each message sent from the PDA B ttspondea 

. • inc th« recention status of the message and the sequence number tt is 
acknowtodgenwtt contaaimg the reception swiu* — -o 
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Wten an E-mail is bemg delivered from m f<^ server .48. lo a PDA 30. a similar 
nrssage flow is used. The only difference is that the PQ server 48 initiates the flow and sends the 

initial iMSsages instead of the PDA 30, 

Retrieving E-mail involves two types of message flows: retrieving undelivered E-mail 
5 . addressed to the PDA 30 and retrieving E-mail delivered a messaging system, such as a wireline e- 
mail system. When a subscriber is out of radio coverage or is not registered with PCI the PCI 
sends E-mails addressed to be deUvered to the PDA (PDA-bound E-nuil) to an exicmal mail 
storage system. The PGI server will also send certain E-mail directly to an external mail storage 
system (MS-bound E-mail), such as the subscriber's wireline E-mail connected to his or her 
10 personal computer, according to the subscriber proffle stored in the PQ database 44. 

A registered subscriber can retrieve PDA 30 bound E-mail at any time by starting 
"FETCH" operation. The PCI will send the PDA bound mail from the external mail storage and 
win also summarize MS-bound E-maiL 

An illustrative example of the message flow between the PDA and the PCI server for 
15 retrieving undelivered PDA bound E-mail is shown in Rgs. 16a and (b). If there are no MS-bound 
rtttsages, an illustrative ircssage flow is shown in Fig. 16(a). The PDA 30 sends a fetch request to 
the pa server 48 (line 324) and starts a timer, which waits for an acknowledgement. If no 
acknowledgetrent is received within a prcdctenxmed time, for example tweWe seconds, the PDA 
30 assumes it is out of radio coverage and informs the subscriber to try again later. In response to 
20 the request, the PQ server 4g logs into an external mail storage system specified in the subscriber s 
profifc. If any PDA- bound E-mail is stored in the external storage system, the PQ server 48 wiU 
(a) move the PDA bound E-mail from the external mail storage system into a pending area in the 
pa server, (b) send an acknowledgement to the PDA indk^ting the number of PDA bound E-mail 
now reskfing in the pending area; and (c) initiate delivery of these PDA bound E-mail from the 
25 pending area to the PDA (line 326). 

If there are MS-bound E-mail messages, an illustratWe message flow is shown in Fig. 
16(b). The PDA sends a fetch request (line 328) aixl starts a timer. Whenever the Pa server sends 
a summary message, it starts a timer. If the PO server 48 does not receive an acknowledgement 
within a certain predetermined tins, for example ten seconds, it win assume that the PDA 30 is out 
30 of radio coverage, abort the send operatx>n and discard the summary informatba In response to 
the request^ the PQ server 48 will (a) send an acknowledgement to the PDA indicating the number 
of MS-bound E-mail present (line 300); (b) extract summary informatk>n from those messages; and 
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(c) send the sunnrttty to the subscriber's PDA (line 332). When the PDA receives an 
acknowtedgernmt from the PC server, it informs the subscriber based on the contents. 

Summary information for the MS-bbund E-mail is foraatted into one ASCU text per 
E-mail and sent to the PDA. If the summary information, or the number of summarized E-mail 
5 require more than one nwisage. the PO server 48 splits the summary information into multiple 
sequentially numbered segirenu and sends each segment in a separate message (lines 336. 340). 
Each imssage fiom the PCI server 48 is responded to by the PCI seiver with an acknowledgement 
containing the leccptioh status of the message and the sequence number it is acknowledging (lines 
334. 338. 342). Out of sequMJce nessages are discarded. Once all of the packcu are received, the 
10 PDA 30 puts them into their origirial order using the Sequence number. 

Once the summary informatbn describing the MS-bound E-mail messages is reviewed, 
the subscriber may start a FETCH operation to retrieve these MS-bound E-mail messages. Fig. 17 
is an illustnuive example of a nessage flow between the PDA 30 and the PCT server 48 retrieving 
MS-bound E-maU. The subscriber selects an MS-bound E-mail message to be received. The PDA 
15 30 sends a retrieve request to the PQ server 48 containing the message selected by the subscriber 
(line 344). The PQ server 48 responds with an acknowledgement (line 346). The PQ server 48 
logs into the external message storing system specified in the subscribers service profile and moves 
the MS-bound E-tnaa specified in the request out of the storage system into a pending area in the 
Paserver48. The PQ server 48 initiates a send openuion whkrh delivers the E-riiail in tte 

20 manner as dis cu ssed ^ve. 

Cross tiedia notification (e.g.. PDA notification of voce mail message receipt) is sent 
to the PDA 30 using the saM delivery as a wireless E-mail message to the subscriber. ThePa 

server 48 originates the notification E-maU and the e-mail subject is "message notificaiwn". The 
body of tte notificatton E-mail contains the message sender's address (Le.. the phone number for a 
25 voce maiD. the date aiKl tin. the message arrived at the PQ: the type of media. (Le.. vok» mail 
FAX. E-mail or other); whether the message is marked urgent (if detectable); the length of the 
Mssage (for example, in minutes for a voice maU message); and. if appropriate, the subject of the 
message. 

CallComroand allows a PCT subscriber to reroute or direct calls in real time. The 
30 subscriber may teceh«notificalk» on the PDA 30 that a can is waiti^^ Using the PDA 30, the 
subscriber may instruct the PQ to route tte caU to specified destinaik,n nuiite 
senrer play a tiKsage entered by the subscriber using synthesized speech. 
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When a call is nade to a CaUConmand subscribers number, it is routed to an Pa 
server 48. Tte pd;servcr 48 queries the PQ database 44 to detertnire how the subscriber s proSle 
has diiected the caU to be processed. If the subscriber is registered ai a known telephone number, 
the pa database 44 instnicts the PQ server 48 to route the incoming call to the given telephone 
5 nuirber (assuming that the call nwts any screening requirements). If the subscriber is not 
registered at a known telephone number, the PQ database 44 will provide a default routing 
number and a timer value instructs the PQ to play an announcement customized by the subscriber 
to the caller and start collecting DTMF digits within that time period. The PCI plays the 
announcement and starts the tinw provided by the PQ database 44 and then begins collecting 
10 DTMF digits entered by the caller. If no digits are collected within a prcdeierniined time period, 
the pa routes the caD to a dcfeuk number indicated by the subscriber's profile irt the Pa database 
44. If DTMF digits are collected, the PQ puts the caller on hold determines if the caller meets 
screening requirement, and handles the caU accordingly. If the caU is to be directed -to the 
subscriber, the PO atienpts to contact the subscriber. 
^5 Fig. 18 is an illustrative example of the message flow between the PDA 30 and PCI 

server 48 for a CaUCommand caL The PO server 48 sends a notification message to the 
subscriber's PDA 30 to notify the subscriber thai a call is waiting (line 348). The message contains 
the DTMF digits entered by the caller. The PQ seiver 48 starts two timers, which arc the time 
interval the PO server 48 expects to recede an acknowledgement from the PDA 30 and the time 
20 interval the PO server 48 expects to receive a response ficom the PDA 30. respectively. The 
typical vahies for ttese tinKS are ten and foity seconds, respectively. The time to receive an 
acknowkdgenent should be less than the time for the response. 

Afker recewing a notification message, the PDA sends an acknowledgement to the PQ 
(line350). This infbnm the PQ server 48 that the PDA 30 is within radio coverage and that the 
25 subsaflw has been notifcd about the incoming call Once the acknowledgement is received, it 
canceb tte acknowtedgeixEnt tinw, but leaves the response timer licking, waiting for a response to 
cone from the PDA 30. If the PQ server 48 does not receive an acknowledgement within the 

predetermined tiim, it assunrs that the PDA is eithsr out of radk) range or is turned off and 
caaceb the response liner and routes the call to a defeuk number programtned into the user profile 

30 in the pa 'f-^**^ 44. The subscriber is notified of the incoming caU by the CallCommand 
inierfeceonthePDA30. The DTMF digits entered by the caller provide the subscriber with the 
nane and/or telephone nunter of the incoming caller. 
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The subscriber can decide to route the call to directory number or voicemaiL enter a 
text nessage to be played to the caller, or botlv The PDA will send a response to the PCI server 
48 which carries the number to which the caU should be routed, a short text nessage to be played 
to 'the caller through synthesized voice, or both (line 352). When the PC server recewes the 
5 response, it cai«xls the response tit«r and executes the subscriber's decision in the response and 
sends an actaowledgeiient which contains how the subscribers dec^ion is to be earned out i Lne 
354). 

If the response timer expires before ite PQ server 48 receives a response. 

. a status 
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If the response timer expires before ite PQ server 48 receives a response, the PCI 
server 48 routes the call to a default nunter obtained &om the PQ database 44 and send a status 
TCssage to the PDA 30 to inform the subscriber that the caller is no longer waiting (line 356). 
Also, if the caller decided not to wait any longer (that is hangs up or presses which aUows the 
calto to go to the defeailt number) the PQ sends a status message providing this information. The 
PDA acknowledges the status message (line 358). 

Profile management allows the subscriber to modify wireless messaging and Call 
command services by updating certain elements in the subscribers service profile stored in the PCI 
44 and the service pn^file cache 51 in the pa server 48. Profile information is no, stored 
tocally on a PDA 30. Updating the sut«:ribcf s profile using a PDA 30 always requires the 
subscriber to have a profile download fiom the pa. 

Profile management invoWes two types of message ftows. profile download and profile 
upload. Hg. 19 is an illustrari^exarnple of the message flow be^^ 
^rver 48 for a profile download As «dicated above, any profile change requires a profile 
^wn^ad because tl. profile. «ver stored^ the PDA 30. A sutecr*er starts a proi. 
„,^app^ on a PDA 30 a.^ requests a profile download The PDA 30 sends a 
ZTI^uest to the pa server and requests a copy of the subscr^s 

be downloaded to the PDA 30 (lhe3«)). Tl« PO v.lld«es tl« identity of the 
.^ttaoughtasubscriber ID and password U the «*scr^s ^ ^ «>t validated 
paser^anack^ow^ger^ntar^anerrorcodear^terr^theprofileup^ Ifthe 

subscribers -entity . val^ the Pd the subscr^s profit ^me^ 

(Unes362.366.370). Art«.«i as App«^ C . a .f tags for modlfiab. pmfi. elements. ^ 
PDA 30 adtnowledges the received dau(^ 36- 368, 372). The PDA starts a tuner a.« 
send^gtl^downloadreques. If the PDA does not receive at. ac^ledgement or data from the 
pa sL withm a predeterrrir^d art^^t of t^ for example, ten second. 
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out . of radio coverage and infonre the subscriber to try again later. The PC server 48 starts a 
inner each tine it' sends out data to the PDA 30. If the PQ server 48 does not receive an 
acknowbdgeneni from the PDA 30 within a predetermined time, for example ten seconds, it will 
abort the profile download operation. 

Once the subscriber finishes edidng the profile on tte PDA. a profile upload 
request is issued. An illustrative example of the tressage flow between the PDA 30 and the PCI 
server 48 for a profile upload is shown in Figs. 20(a) and (b). After the subscriber issues a profile 
uptoad request, the PDA 30 sends an upload request to the PQ server 48 requesting permission to 
send the updated profile ekments (step 374), The PQ server 48 validates the identity of the 
subscriber, for example by checking the subscriber ID and password, and checks if there is an 
associated downtoad request issued by the same subscriber. The check for an associated previous 
downk)ad request is necessary so that the PQ server 48 is sure that the profile the subscriber wants 
to change is the profik that the PQ server 48 has just sent. If the subsctiber s identity is flot 
validated, or there is no associaied download request packet, the PQ server sends an error code to 
the PDA 30 and terminates the profile update session. If the subscriber's identity is validated and 
there is an associated downkiad request, the PQ server 48 honors the request by sending an 
acknowledgenent and a stanis code of "OK" to the PDA 30 (line 376). When the PDA 30 
receives the OK, it formats the updated profik: eletnents and sends them to the pa server 48 in the 

same way the profile was sent to the PDA 30 during the downtoad phase (lines 378-386). If no 
eror is detected, the PQ ser« 48 sends the updated pn>fik elements to the pa database 44 to 
commit the change. After a confirmatwn is received &om the pa database 44, the Pa server 48 
sends an acknowfedgemcnt with status code of "OK" to the PDA to confirm and conclude the 
profile update sessun (line 388), as shown in Fig. 20(a). 

Fig. 20(b) is an iBustiative message ftow when the ?Cl server 48 detecu errors in 
25 an upkMded piofifc. The uptoad proceeds as above (lines 390-398). If the PQ server 48 detects 
errors in the updated profik elenwits it responds with an error message to notify the subscriber 
about the invafid profile eleiiMt (line 400). The PDA acknowledges receipt of the error message 
(line 402). Tte PQ server 48 sends the invalki profile elements in a similar way as the profile was 
sent to the PDA 30 during the downtoad phase (lines 404. 406). 

The PDA 30 starts a timer when its sends out an uptoad request or sends out data. 
If the PDA 30 docs not receive an acknowledgement from the PQ server 48 within a cenain 
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predetennined time, it wiU abort the profik upload operation and inform the subscnber to retry at a 
later time. 



VI. Ssiaess 

pa includes several wireless text message sending, receiving, arid service control 
featuits. pas wireless tett nKSsaging services are based on three network-based capabilities: 

X message integratbn combining voice message notification, voice mail. 

telephone calls. e-nnaiL and fax; 

X iiBSsage routing and delivery. i.e.. the PQ is a wireless and wireline 

network gateway. 

X database access, i.e.. subscriber profile, authemicatioa and validation. 
•n« pa uses personal coimuinicaiions servk»-inicgnuion capabilities to integrate the wiretess 
service capabilities available to the subscriber. This is accomplished by providing the subscriber 
with control over the message routing and delivery by the subscriber accessible "subscriber profile" 
stored in the pa. The subscriber profile contains subscriber programmed insmiaions on message 
receipt, origination, and notificatton. Thus, PC operates as a messaging gateway for provkling 
access to multiple wireline and wireless networks, while using subscriber profile infonnatk,n to 
control sending and receiving options. Pa aflows wireless servk* providers to iniegraie the voice 
nessaging e-maiL and message servk«s for one subscriber through a single telephone , n^^ 
■n^s. one phone nurrto may provide a single link between the service provider and the 
subscriber's voce and data communicaiions lines. 

The nessage sending feanues include commujucations across disparate networks 
arKl bro^lcast comnnucations. A subscriber may send voice mail e-mail and tax messages 
between difaent service providers and networics. A subscriber may also send broadcast e-mail 
and fax m«sages. whk* broadcasts may mix e-mail and fi« messages within a singt distnbutK,n 
For example, the subscriber may type a message on a PDA and send it to a distribution list 
over a wiretess network. The distribution list may direct the PO to deliver the message to the 

office as an e-naaii and to a client as a 6x. 

The message receiving features Include personal number addressing, selection of 
nessage receipt media format, selectk,n of cross-media message notificatbn. and selection of 
„«sage screening and delivery options. A subscriber may receive voice (e.g.. phone), vo.ce mail 
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notificarioa e-maiL and fax connnunications under a singk personal telephone number. A 
subscriber may direa e-mail and fax delivery based on selecied parameters, such as iime-of-day, 
day-of-weet eic. A subscriber's media message notificaiiont voice mail notification of e-mail or 
fax messages, e-mail notification of voice mail or fax messages, and fax notification of e-mail or 

5 voice mail messages may be delivered to the subscriber based on selected options and parameiers. 

AUcmaiively, if the subscriber's wireless terminal is not activated, e-mail messages 
may be automatically routed to alternate destinations as defined by the subscriber's profile. For 
example, the subscriber may not want to receive all telephone calls at a visiting location to avoid 
unnecessary intcmiptions and unwanted incoming call charges. The subscriber directs the PCI to 

10 send notification of phone calls to the pager and to route the call to voice mail. Once notified, the 
user can determine firom the phone number included in the pager notification whether to call the 
person directly, check vokie mail or ignore the call uiuil a later time. The subscriber may also 
direa which nessages are to be routed to the subscriber's current serving network, which arc to be 
sent to another network, and what media is to be used to receive certain messages* The subscriber 

1 5 may also designate, for example, that if the wireless terminal is off, all text messages to be sent to e- 
mail and all voice messages are to be sent to voice mail 

The PQ service control features include supporting subscriber profile management, 
supporting personal mobility across wireless and wireline networks, and supporting wireless 
terminal mobility. A subscriber's profile may be updated by sending text messages from a PDA 

20 over a wireless network or DTMF (touch-tone) messages from either a wireline or wireless 
lerminaL The subscriber may program the profile to selea media for receiving and sending 
informatk^n; select cross media for message notificatk)n; select message screening and delivery 
options; sekea singfe voice mailbox storage (for subscriber's with more than one vok» mailbox); 
and seta a PQ service password. All of these opttons may be maintained over wireless or 

23 wireline tenzanals. The subscriber may autonuaically register and deregister a wireless terminal 
thus updating the subscriber's profile to receive or reroute messages as preprogrammed in the 
profik. 

The wireless data network provkles data transport between the PCI server 48 and 
the subscrter "^g a wireless data terminal, such as a PDA 48. The wireless data network may 
30 connect to the PQ server in a variety of ways, using a variety of protocols. For example, the 
wireless dau network may connect to the PCI using a leased line and run a proprietary protocol to 
connect the PQ server via standardized protocols such as TCP/IP. 
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Text nessa^g systems may be connected to the PCI server through for example, 
Fraim Relay. SMDS. ISDN, leased line interfece. or other transport mechanism eSective for 
supporting data communicaions may be used. An inier-raessage handling system protocol, such as 
X,400 (in which case X.400 gateway conversion is needed), or Internet SNfTP or other protocols 
5 supponed by an interworlcing unit terminating the data iranspon interface, may be used to forward 
iTKSsages between the PQ server 48 and the system accessing the PQ. 

The PCI server will preferably support sending and receiving faxes in the T.434 
format. The PQ server may also prefi:rably support sending and receiving faxes using the simple 
mail transfer protocol (SNTTP) supported by the TCP/IP transpon protocol 
0 Fig. 21 shows an illustrative entodiment of a PCI service supporting text 

iKSsaging systems. In this example, a subscriber has a personal computer 402 at the office 
connected to a local area network (LAN) 414 and an enterprise text messaging system (for 
example, a local network e-mail) 413. a personal computer at home 416. and a wireless terminal, 
such as PDA 30 that may send and receive messages. All of these devkxs are connected to the 
,5 PO. For example, the subscriber's home personal computer 416 may be connected to the PCI 40 
via a modem and a wireline data network 418 over either a PSTN or ISDN. 

Persons connected to the LAN may send text messages to the subscriber by using 
the tocal text riKsaging system without using the PQ. That is. the user of computer 420 can send 
an e-maU to the subscribers ofiBce computer 412 without entering the PQ node 40. Because the 
20 enterprise text messaging system 413 is connected to PQ. aU enterprise messaging users may send 
messages to and receive nessages torn an PQ subscribers (including those not connected to the 
local text it«ssaging system4I3) by using an appropriate PQ address. 

A person connected to a different enterprise messaging system, such as text 
nBssage handling system 2 422. can send messages to the subscriber on message handling system 1 
25 41 3 by routing the message through the pa Server 48. 

pa subscribers are assigned a single personal telephotK for both voice and data 
communicatk,n. For example, an E.164 address (Le.. a telephone number) may be assigned to a 
PCI subscriber to use as the single pa address. These phone numbers may be geographicaUy 
based according to current PSTN architecture, but it is also possible to use portable universal 
numbers. Fifteen digit number formats may be desirable to permit sub-addressing. For example, a 
n«ssage destined for a pa subscriber may be addressed to the subscriber's tek^^ 
201-5S5-5555. If an originating mail system such as a LAN mail system or third party message 



30 
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handling "sj^ieih requires a domain identifier, the originator niay.have to specify 201-555-5555 @ 
pa, or on the Internet 201^555^5555 ® pci.nct. When the PCI server 48 receives the message, it 
will look at the subscriber's profile stored in call process request database 222 stored in an PCI 
database 44 to determine how to handle the incoming message. An example of a few of the 
5 options that PCI may provide for the subscriber are to: 



10 and the actual message to the text messaging system. 

X send the message to any or all of the above; 

The subscriber may send text messages over the wireless data network or wireline 
data network to the PCI server 48. The PCI server 48 consults with the subscriber's profile at the 
PCI database 44 and forwards the tnessage to the appropriate destjnatk)n. depending on the 

15 routing destination found in the profile. Text messaging systems not connected to the PCI 40 may 
send text nessages to PCI subscribers by using another network connected between the senders 
text nttssaging system and the PQ subscriber's text messaging system, for example, the non- 
connected text nessage may be connected to aPQ over the Internet 
The £k)w for wireless messaging is now described. 

20 The flow for a PQ subscriber receiving an e-mail message to a wireless PDA 30. 

for example, is as foUows. An e-mail message is sent from a wireline or wireless sender to a PQ 
subscriber and arrives at the PCI server 48. The incoming e-mail contains a recipient address in the 
format of "201-555-5555 @ pcLnef where 201-555-5555 is the subscriber's ten-digit personal 
nunixr aol pcLoet is the PQ serves doinain nans in the Iiiceinet. 

25 The PQ server 48 checks the subscriber's servkre profile, either fiom the profile 

service cache 51 in the PQ server or by downk>ading the subscriber profik from the PQ database 
44 into the cache 51 to determine how to process the e-mail message* The profile contains 
screening and routing information and cross media notification informatk>n. The PQ server 48 
uses this informatnn to send incoming e-mail to an actual desrinarkin address that can be a 

30 wireless, wireline, or paging address using, for instance, the UDP/EP protocol over a wireless data 
network; the Internet SMTP protocol over the Internet wireline network; or the Tefocater Alpha 
Numeric Protocol (TAP), respectively. In this case, the subscrter has programmed into the 



X 



X 



X 



send the nKSsage to the subscriber's wireless PDA; 

send the n^ssage to the subscribers wireline computer at home; 

send the message to the destination text messaging system at the ofQce; 

send a notificatbn of an incoming message to the wireless data terminal 
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subscriber profile lo have the e-maU sent to a PDA 30. Tte PQ server 48 receives the e-mail 
mtssage arid forwards it to the wireless data network programmed into the profile. The e-mail is 
transmitted over a wireless data network 39 for receipt by the PDA 30. 

If the e-mail cannot be deyvered. the PGl server returns the e-mail to the ongtnaJ 
sender with a short description of why the delivery was unsuccessful using the SMTP protocol. 

If an e-mail message is to be delivered to an alphanumeric paging address, the PCI 
server translates the e-mail iiessage into a paging message and sends the pagmg r«ssage to the 
paging network specified in the subscriber profile. The protocol between the FCl server a«d the 
paging network is the Tetocater Alpha Numeric Protocol (TAPV The PCI server fonrnts the 
paging message into a maximum page limit with a maximum number of characters per page. For 
example, the page limit may be two pages and a maximum of 256 characters per page. The PCI 
server does not verify whether a paging message is aaually deUvered by the paging scrv«:e 
provider. It will however, verify that the message was successftJly sent to the paging serv.cc 
provider. Because the PQ server does not provide this verification, it is under the assumption that 
15 messages sent to a pager arrive successfuUy at the pager. 

If the subscriber profile contains an option for voice message notification of e-mail 
messages, the PQ server generates and sends a digitized p«recoided voice announcement to the 
address specified in the subscriber service profile. The protocol used to deUver the voice i«ssage 

notificauon is the AMIS-Analog Protocol 

In this iDusirative embodimem. a preferred pa server node fiincto^ 

r^ssage uanspott agent or SMn. router and routes messages destined to 

those destined for users connected on other sj^tenB. In the case of an X.400 message transfer 
agcm (KfTA). X.400 addresses are used to internally subsa^ 1^ 

..anslation ftom the "user friendly" subscriber addresses such as E.164 numbering to the X.400 
address woukl be done via a kx,k-up tabte (ROM or other memory device) at the PQ ac«ss 
module or the X.400 gateway. Destinatioa or source addresses from users on other networics are 
not converted to X.400 addresses, but are left b the native address format of the 
^ceivingsysten. An X.400 gateway address may be added to the n«sage header, however. 

allow pa to route the message to an appropriate gateway. 

The pa server 48 is responsible for delivering a message to the subscriber listed m 

.1. destniation field of the rr^ssage. In a simpte case, the ^.bscrib^ 
maittcx accessible to the pa Via one of its access connections. Alternatively, the subscriber 
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profile may cbniaih forwarding addresses which route the message for delivery to unusual 
destinaiions. For "example, the subscriber's mailbox may reside on another message handling 
system, a wireless data network, wireline data network, or PSTN destination associated with a fa.x 
machine. TIk deUvery of such a msssage to a 5nal destination is handled by an interworking umt 
5 which is responsible for doing address uanslatkjn and. if necessan'. format translation as defined by 

the subscriber profile entry. 

For subject e-mail screening, the subject field is analyzed to determine if a match 

exists before comparing the address field. If the subject field matches an entry on the screening list, 

the treatment for a matched entry will occur. That means, in this illustrative embodiment, thai 
10 subject sciefening takes precedence over address sender screening. , That is, if e-mail originated 

from an address that is excluded from the e-tnail screening address list, the e-mail will still be 

delivered according to the screening criteria. 

If the PDA 30 is not registered for die wireless messaging service or if the PDA 30 

is out of radio coverage at the tine the message arrives at the PQ server 48, the message will be 
1 5 sent to the subscriber's external message storage system, such as the text message system 413. 

B. im M*^"?^ 

Rg. 22 shows an illustrative embodiment of a PQ service for voice mail system 

The voice mail syaens 430 may use the puWk: telephone network 432 and Audio Messaging 
20 Intetfece Specification (AMIS) - Anabg Protocol to comwa analog voce messages to the PCI. 

Ahematively. the voice naQ system may use a modem 434, a private line 436. or an ISDN BRI 

AMIS - Digital Protocol 438 to connect digital voce mail signals to the PQ. 

Voice nessaging systems on the Vd must be able to send a message to the PCI 

server 48 provkling notificatMn that the subscriber has recehred a voice message. The voice mail 
25 system may send this text message using, for example, by asynchronous inicrfaces with a modem; 

X.25: ISDN BRI, or TCP/IP interfeces. Preferably, the PQ server 48 supports the AMIS Anatog 

and Digital intetftces. 

The PCI voice messaging call fk>w is as follows. Using the AMIS-Analog 
Protocol the system originating the voice message sends message information to the PCI server 48 
30 specifying the type of nessage to be delnered. the message length (in minutes), the originator's 
mailbox number* and the recipient's mailbox number. When the message arrives at the PQ server 
48, the originator's tiailbox is extracted from AMIS-Analog Protocol and is compared to the 
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subscriber's voia mailbox nunter stored in ihe subscriber profile. If the two values match, the 
voice fwssage is already in the mailbox designated by the subscriber. In this case, the PCI server 
48 sends a bogus error code to the originating voice messaging system using the AMIS-Anaiog 
protocol so that the voice message is rejected and is not forwarded to the PQ server 48. The PCI 
5 server 48. however, has header information needed to send a notification niessage to the 
subscriber, if such notification is required by the subscrfcer profile. 

If the originator's mailbox does not match the subscriber's voice mailbox nuniber. 
the pa server 48 analyzes the iressage length parameter. If this parameter exceeds a cenam 
predetermined length, for example three minutes, the PQ server 48 sends a response message to 
1 0 the origiMting voice messaging system with an error code specifying thai the message is too long. 
No further processing of the voice message occurs. If the message length is not longer than the 
predetermined tire, the PCI server 48 sends a response message to the onginating voice 
nessaging system accepting the n«ssage. The originating voice messaging system wiU then 
forward the voice message to the PCI server. 
j5 When the voice message arrives at the PQ server 48, the PQ server 48 attempts 

to route the voice nrssage according to the screening, registration, and routing options contained 
in the subscriber profile. Using AMIS-Analog Protocol the PQ server 48 sends message 
information to the subscriber's destinaiion voice messaging system, specifying the type of message 
to be delivered, length of the noasage in minutes, the originator's mailbox nutiier. and the 
20 recipient's maibox number. 

For voice iMSsages that cannot be delivered to the destination, for example if the 
maUbox is fiilL the destination system sends a nonnieUvery notification message to the PQ server 
48 specifying the reason why the nessage is undeliverabie. The PQ server 48 retries deUvering for 
up to a system defined time period. If all of the retries biL the PQ server 48 uses the AMIS- 
25 Analog Protocol to return the voice message to the originating voice messaging system with an 
appropriate non^livery notificatioa A pre-recorded non^iefivery announcemem is sent to notify 
the tmssagc originator that the message was undeUveraWe. No fimher processing occurs. Ifthe 
destination system accepts the n«ssage. the PQ server 48 forwards the voKre message to the 
destination system. 

30 If the subscriber chooses e-mail notification of incoming voice ressages, the 

notification is sent via wireless or wireline networit to the subscriber as specified in the subscriber 
profile. lfthesubscriberseleciedpagenotificaiion,thenotificationwinbeseMthroughi^ 
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network according to the profile. Either notification contains the mailbox number thai originated 
the voice nessage, the date and tinr the message was received, and the length of ibc voice 
message in minutes. 

In another example, a user having a digital voice mail system creates a voice mail 
5 nrssage and addresses it to a user of analog voice mail system. The destination telephone number 
indicates that the message must be routed to the PCI server 48. The PCI server 48 checks the 
recipient's user profifc aid deterfhimis that the destination recijpieni has an analog voice mail 
systdia The n^ssage is iheti passed into the analog voice mail system via the AMIS - .Analog 
Protocol. 

[0 The subscriber will receive all of the voice mail messages at the voice mail system, 

if that is what is seleacd in the subscriber's profile. The subsbriber may also set up the profile to 
receive at a wireless data terminal a text message that provides a notification of a voice mail 
message and envelope information of the message. Altiernatively, a recipient voice mail system 
may send a text n^ssage containing a notification and envelope ihformatioh of the message. 

15 One feature of the AMIS*Digital Protocol is that if the original voice message is 

marked urgent by the sender, the ANflS-Digitai Protocol includes as priority status information in 
the riKSsage sent bom the voice messaging system to the PCI server. Using this information, the 
pa can screen priority messages. 

The voice messaging gateway converts vendor proprietary voicemail format to the 

20 X.400 format and vice versa, thus bridging different messaging formats. It is responsible for voice 
transcoding from proprietary to or from X.400 form. It also maps options to or from the X.400 
protocol as specified in AMIS. 

25 Fig. 23 illustrates a PCI service for fax messaging. The PQ server 48 is connected 

to public switch telephone networks 432 via anabg Enes 444 or a Tl trunk 445. Fax machines 440 
and fax servers 442 are connected to the PSTN 431 The PCI server 48 may also be connected to 
fax machines 440 and fax servers 442 by private lines 446 or an ISDN 438. For a subscriber to 
receive Saxes, the fax machine telephone nuinber must be supplied to the subscriber profile. The 

30 PQ wiU send a fax to the designated nunter and may send a text notification message or take 
other action as the user has selected in the profile. If the user has specified a wireless data terminal 
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to receive the fex. the PGl server 48 will perform the' necessary wireless adaptation and send a fax 

through a wireless data ternunaL 

A fax may be sent to a PC subscriber by routing the fax to the PCI node, the user 

must dial the telephone number of the PCI server 48 to send the fax to the subscriber. The PCI 
5 server 48 will send the &x to the subscriber's telephone number. The PCI sen-er will check the 

subscriber's user profile to determine how the fax should be delivered. In this example, the fax 

imssage is sent to a fax machme at a designated telephone number. 

Fax users having existing fax machines 440 must place a call over the PSTN 

network in order to access the Pa. This is because existing fax machines 420. unlike fax servers 
10 422. are designed for point - to -point communication, not fax neiworis communication. Users of 

the existing fax machine 420 can access the PQ in two ways. One way is by two stage dialing. 

The sender first dials the PCI 48 and then dials the recipient's number after receiving a prompt from 

the PCI. Altetnaiively. the user can dial ♦FX4destination address. The fax nrachine user can 

directly dial from the fax terminal the recipient telephone number proceeded by -FX. which signals 
1 5 the switch to automatically forward the fax call through the PQ server. 

Fax servers that suppon X.400 messaging will include the personal number in the 

X.400 address field and theie is no reason for the PQ to prompt the user for the pereonal number. 



20 D. QsHijQaawaBA 

pa CaaCotnmaad (CQ service provides subscrfljere teal-time control of voice 
calls whifc using a wireless dau terminal or PDA. CC is designed to enhance personal number 
services (Le.. HLR). by providing real time call managemeni capabDities to nomadic users. 
CC provides the siAscriber with four call management options: 
25 X locaiion independence (supplementing personal numbcr/HLR 

applications); 

X ,»a/.rim* ca«ic«oiing (using ANI and/or ptomptipg the caller to enter a 

nunter); 

X real-time call redirection (routing calls to any telephone number based on 

30 the calling party); and 

X real-time short nxessaging (inputing or selecting a shoit message to be 

played to the caller). 
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When a caller dials a PGI subscriber s telephone number, the caller s telephone 
numbcr. is eitteied for screening. After.ihe caUer's nipber is entered, the PDA 30 can map the 
calling nuniber lo a name and aleit the subscriber of an incoming call. The PDA 30 visually 
displays the nan« and/or number of the caller. The subscriber can then use the PDA 30 to accept 

i the call by.entering the telephpne number of a nearby telephone to which the c^ 

TlK subscriber can ahernaiiyely have the call forwarded to another nuinber. such as a coUeague s 
phoi«.qr.a.voice mailbox, If the subscriber decides not to respoiid to the caller, the caller is played 
an anpounccinent and forwarded to a pre-deiemnned defauU telephone number, such as a voice 

mail box or secretaiy. 

CC allows the subscriber to send a l»ief message to the caller. Upon being alened 

to ap incoming call the subscriber can select from a pre-defined list of messages, or type a new 

message, on the PDA 30. Hie message is transmitted to the PQ server 48 which convens the text 

Message into speech and plays the imssage to the waiting caller. The caller receives the nnessage 

and can leave voice mail for the subscriber, or be forwarded by the subscriber to an altemaie 

15 telephone nunter. 

Call command enables nomadic subscribers to manage, in real time, incoming calls 
using screening, rerouting and lossaging to the caller. Call command subscribers having a PDA 
30 are visually infoniwi of the nai» and or number of the caller. The subscriber can elect to either 
accept the call routing it to a specified number, such as the number of a nearby letephone; ro^^^ 
20 the caU to an alternate nun±er. such as a voice main»x. colleague phone nuinber or secreta^ 
phone nuniw; or respond to the caller with a brief keyed in message, which is played back to the 
caller in syntteized speech. The service also provides a number of non-real time call management 
features including predetemmed screening lists, day of week\tiine of day routing schedules; and 
locatkm sequencing. Call conanand aUows mobile subscribers to manage and receive telephone 
25 '•ati* "«ing a personal digital assistant 

CaU comnamd users prc-subscribe to a wireless data servk* such as Ardis or RAM 
mobile data fbr E-maiL call managemnt. and other wireless data applications. The wireless data 
provkter provkles a radk> interface to the subscriber's PDA 30. A kxal exchange carrier interfaces 
vrtth the wireless data provkJer over a PQ interface. When a caller enters his or her number the 
30 kxal exchange carrier forwards a data message containing the caller party information. The 
wireless dau provkier tocates the subscriber and forwards the calling party information to the 
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subscriber s PDA 30 where the subscriber is alerted of the call The subscriber then forwards the 
daia packet coiuaiiiirig a routing number to the PQ. The PQ reroutes the call accordingly. 

Fig. 24 is ah illustrative example of a CallCommand service network. A caller. Joe 
450, wishes to speak with Mary. MaiV. who is away from the office, is a PCI subscriber havmg the 
5 CallCommand service. She has a PDA 30. Which is turned on and registered at a visiting location, 
Joe dials Maiys office phone number. TTiis phone number connects Joe's caU to the PCI ser%'er 48. 
The pa server 48 network instructs Joe to type in his telephone number. The PCI server 48 puii 
Joe on hokl and plays back a message using synthesized speech inforrhing Joe that the network is 
trying to locate Mary. The network recognizes that Mary is registered at a visiting location and 
10 sends a phone notification over a wireless data network 39. Mary is notified on a PDA 30 that a 
phone call is coming from a particular phone number. If Mary has already programmed a name 
corresponding to that phone number in a directory on her PDA 30. that name wUl also appear. 
Therefore, she is aware that she has a phone call from Joe Smith. Mary has several options. She 
n«y type or select a preselected imssage to be sent from the PDA 30 to the PQ network which 
1 5 converts the message into synthesized speech and play it back to Joe; she may forward the call to a 
nearby telephone, such as a ceUular phone or a neari^ pay phone 452 or forwa«i the call to her 
secretary or coUeagues's phone number, she may send a message and forward the call; or she may 
direct the call to her voice mail In this iUustratm Mary selects that the caU be routed to a tocal 
public pay telephone 45m* caU is routed over public swUched telephone networks 432 to the 
20 selected telephone and Mary and Joe speak. 

CallCommand has several advantageous features. Call command includes real time 
caU screening which anows the subscriber to direct calls in a predetermined 
caller the time or date, etc. Call command also has real time caU rerouting which altows the 
subscriber to reroute calls to any phone number on a per call basis. TT»« is. when a call is received. 
25 rhesubscribermayenteraphonenumbertowhichshewishesthecalltoberoated. Forexample.it 
r«y be a phone in an office she is visiting, a rented cellular phone, or a public telephone. In the 
event that a subscriber cannot respond to a caller because PDA is out of range, the subscnber is 
preoccupied, the PDA is nimed oft etc.. the subscriber may selea a default routing number. Such 
a defeuik number couki be a voice mailbox, seaetary. colleague, or other 
30 callcommandalsohasacallmessagingoptton. m albws the subscriber to send 

abriefmessagetoacallingparty. 1^ n«ssage is typed on the PDA 30 and sent by wireless me»s 
to the pa The pa converts the signal into synthesized speech and plays to the caller. For 
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exiriiple. a subscriber nay bfe on ah ii#6riaht customer caU when his 'Supetvisor calls, expecting a 
resp6i«. tlii cMconimand subscriber can send a message to the manager (Talking to customer, 
call you back"), while still cbtmuinkaiing with the customer. 

The call tmssagirig feature has two aspects. The first is the wireless messaging 
5 from ihe PDA 30 to the PCI. The second is the text to speech translation. The subscriber may 
type in a message oii the PDA 30. The message originates as a data message from the wireless 
data provider networtc and is forwardKi to a local exchange carrier network over the PCI interface. 
The PCI server 48 transiaies the wireless text message into speech and plays it back to the caller. 

Call command also has a predetermined caL management option. This feature 
10 alto«^s a subscriber to have tmanswered calk sent to predeterrnineddefa^^ For 
exan?)le. in the eveiit a call cannot be answered, it is first routed to. for example, a service hotline; 
if the service hbtUhe does not answer, it is foriwarded to a secretary; and if the secretary does not 
answer, then it is forivarded to voice mail Each time the call is forwarded to the next number a 
message is played back to the caller. The routing numbers and sequence order may be altered by 
15 updaiing the subscriber jffofile in the PCI dataibase. 

This feature also allows the subscriber to predeteitnine the management of certain 
numbet?! For an exan|)le, a subscriber may want to be notified in real time only if a calling party 
nurriier matches that of an imnwliate family meiriber, supervisor, or importam client. In other 
cases, the subscriber may wish to have calls automatically rerouted to a defiauk number, such as a 
20 voice mailbox or secretary. For a coiii>any whk* does business over a large geographic area, the 
subscriber may wish to have the phone call routed to diffiaent places based on the geographic 
origin of the call For tiaaa^, calls originating fmm New York or New Jersey may be routed to a 
sales icprcsemaihre for that area and calls originating from California are routed to a sales 
represeotathre for that geographic area. 
25 The call managensnt feature aDows the subscriber to predetermine call routing 

based on the tine of day. For example, a subscriber may wish to have calls forwarded to a 
customer servkx sta£f during business hours and be personally notified of calls during non-business 
hours. 

Wireless lecfanobgies make subscribeis constantly available, therefore a is 
30 in?>ortam to give them rht ability to accept or decline communicatfon anempts at their discretion. 
While dcHvcriag the calling nurrfjer to the PDA 30 aUows a subscriber to locally screen each 
atteinx as they occur, the subscriber may be in an environment where distractions are unacceptable 
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such as an imponam meeting. Tteefore, the subscribe is able to creaie lists against which callers 
aie screened by the netwdrlc delivering the service. These network resident lists reduce the number 
of call attempts to the subscriber s remote wireless device. The CallCommand service aUows 
subscribers to turn screening on and off and add or remove numbers and names ffom these lists. 
5 Like the wireless data services, CallComniand service profile management allows 

subscribers to modify or update their subscriber profiles which preferably reside in a PCI database 
44. Profiles are created and deleted by the service integrator controlled by the service provider, A 
subscriber may modify the profile by either wireless or wireline nnessaging using DTMF tones or 
data. 

jQ The subscriber ptofikj can be updated by a wireless device such as a PDA 30. .\ 

subscriber profile may be nxxlified by wireline conummications as well A subscriber may use a 
telephone or wireline data terminal to contact an PQ database 44. The PQ server 48 acts as a 
mediation devk* between wireless terminals and an PCI database 44 for DTMF profile updates-. U 
is preferable that the wireline networic be supported by a service management operating system 

15 capable of prompting subscribers using a DTMF telephone for a profile update that is completed 
when the service managenent operating system makes the appropriate changes in the subscriber s 
profile in the pa database 44. When a service management operattons system is used lo modify 
the profifc in the pa database 44. the changes shoiiU also be reported to pa server 48 so iha 

servce profile cache 51 may be modified accordingly. 

Can command has its locus ofconaol in servfce logic in the pa database 44. The 

pa database M serrice togk: piovides (1) service status maintenance, whkih mai^ 
of the subscriber as registered or dercgistered; (2) call screening, which provides network based 
screening of incoming calls; (3) call routing, which piovkles routing destinations for each call: this 
information is based on information received from the subscriber in real time via the Pa server 48 
25 or by pieprograini«d instructions in the subscriber profile in the PO database 44: (4) profile 
management support, which is service togic in the Pa database which permits "downtoading" of 
the subscribers profile to the Pa server 48 for presentation to an update by the subscriber through 
the PDA 30-. (5) security, wherein subscriber authentcation and valklation must be supported to 
safeguard the subscriber's personal information and status such as location; and (6) accounting 
30 management, the PO database 44 collects accounting parameters to support service provider 
billing. 
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The subscriber profile in the PQ dawbase ^ must contain cenain uifonraiion. 
This type of information includes a subscriber identifier subscnber authentication information; 
wireless data provider pararoters; registration status; service ihode (defauk. ovemde. or 
command); screening lisu; and routing tables (including day of week and time of day parameters), 
5 The application supporting the CaUCommand server in the PQ server 48 mcludes 

a mobility management function. The mobility management fiinnion provides staius location 
information to a database in the PCI daubase 44' and is responsible for deUvering a Temporary- 
Location Destination number on request &om the PQ database 44. To do this, the PCI sener 48 
is responsibie for ( 1) locition registration, the PCI server 48 updates the PCI database 44 with the 
1 0 subscriber's PDA 30 status (for example, registered on a wireleis data network or registered on a 
wired telephone); (2) play announcements and digit collection for caller information and 
presentation to the subscriber. (3) remote alerting, such as formatting and sending call information 
through a wireless data neiworic to the PDA 30 for ptescniation to the subscriber. (4) profile 
management support (the PCT scr«r 48 must support the "downloading" of the subscriber s profile 
15 and packaging for presentation to update by the subscriber through the PDA 30); (5) security (the 
subscriber authentication invalidation information must be supponed to safeguard the subscriber s 
personal information and status such as locatkra); and (6) account management, the PCI server 
should collect accounting panuieters for presentation to the service provider for billing. 

20 Vn. Messaye Flows 

pa wireless n«ssaging invoWes three types of message ftow. The first is sending a 
message from one subscriber to another, the second is receWing a message regardless of whether 
the subscriber is using a wireless or wireline terminaL and the third is sending a message to a non- 
. subscriber. 

25 Fig. 25 is an iUustrative example of the message flow of a PQ wireless subscriber 

sending a message. The PQ user submits a inessage 502. The message is receWed by a message 
transfer agent in the PQ server. The NTTA copies and temporarily stores the origtnaiing and 
destination addresses 504. The MTA sends to the mobility manager function in the PQ server a 
request to validaie die sending user as a PQ subscriber 506. The mobility manager sends this 

30 validation request to the PQ database and waits for a response 508. Upon receipt of an affirmative 
validation from the PQ database, the mobility manager sends the validation response to the MTA 
5 10. 512. The MTA then sends the rrMbility nnanagcr a request for the address of the user's home 
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KfTASU. The tnobiliO'numager routes this request to the PQ database 51^ Upon receipt or a 
response from the KH database, the mobiJity manager routes the home ivfTA address to the \fTA 
518 520. -me NfTA then routes the TCSsage to the home NfTA 522. If a third pany PQ database 
nui^t be consulted, the hoi« NTTA request wiU be dieted from the PQ database to a third pany 

5 PCI database 524, 526. 

Fig. 26 illustrates an example of the message flow of a wireless PCI user receivmg 
a message. When the PCI receives a message from a subscriber, the MTA in the PO server copies 
and temporarily stores the destination address and the message 530. The NfTA sends to the 
mobifity manager fimctbn in the PQ server a request for the PQ subscriber's user profile 532. 
10 The mobility manager will retrieve this profile request from the PQ database 534 (If third pany 
PCI database is involved, the local Pa database contacts the third party PQ database through a 
switch transfer point 536. 538.) Upon receipt of the subscribers profile from the PCI database 
540 the mobility manager requests the message from the NTTA using a "message fonvard request" 
^^ssage 542. When the raobility manager receives the message from the NTTA 544. the mobdity 
15 manager processes the n^ssage as indicated by the subscriber's profile, which may involve m:d. 
conversion or screening 546. After processing the message, the mobility manager sends the 
n^ssage to the NfTA for deliveiy 548, 550. Alternatively, the PQ server mobility manager 
fiinction may directly deliver the message to the termination receiver 552. 

Rg. 27 illustrates an example of a message flow from a PQ wireless subscriber to a 
non-subscriber. When the NTTA receives a n«ssage from a PQ subscriber 560. the NfTA copies 
^ te„^ stores tte origmar-* addresses atd the message 562. The ^TTA «nds the 
^biliry manager a request to validate the originating address. ^ 
«,bili«ymanagcrwaise.KithisvalidationrequesttothePada«^ 
When the «)biliry manager receives ^ affirmauve validation response from the PQ database 568. 
the mobility manager sends the validatk>n response to the NTTA 570. Next, the mobility manager 
sends to .he pa database a request for the pa subscribers profile 572. Upon receipt of the 
subscribers profile from the PO database 574. the mobility manager requests the message from the 
m; A using a "message forward request" 576. Upon receipt of the message from the MTA 578. 
the n^bUicy rr^nager processes the n^sage as ^ated by the user s ^filc. which tnay requue 
30 n^dlaconvers^n or obtamn^ the addresses for the d^tr^tionBst for d^ 

the t-ssage. the mobUity matter serds the n^ssage to the NfTA for delivet, 582. 
584. Altemaiively. the KTTA may directly deliver the message 586. 



20 
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To better understand the capabilities of PQ and PDA/PQ server interface, a 
discussion of the PDA user interface is helpful. The user interface is application software residing 
in the PDA. This software is described by describing the scieens displayed on a PCI subscriber s 
PDA screen. The following discussion is for an illustrative entbodiniBnt of the PDA user interface. 
A person skilled in the art recognized that the imerfece may be impteirenwd in a myriad of ways. 

Fig. 28 is an illustrative example of a PDA user interface main menu. The menu 
allows the user to eiiter the CallComraand or wireless messaging services, update the user profile, 
or check the staiiis of the system by clicking on buttons 6 10. 612. 6 14. 6 16. respectively. 

Fig. 29 shows a computer screen afker "status request" 616 is selected. The status 
request screen shows that there are five local originating messages (wailing to be sent by the PDA) 
and three outgoing tiBSsagcs (wailing to be retrieved) in boxes 618. 620. respectively. The various 
services' status is also displayed. As seen in Fig. 29. this subscriber's wireline registration is on. as 
seen in box 622. This registers the subscriber on a panicular wireline telephone, seen in box 624. 
This registration will direct calls to this phone nunto. The status request also advises this 
subscriber about the status of the CallCommand and wireless messaging fisatures. as seen in boxes 
626.628. 

Fig. 30 illustrates an exemplary screen if the subscriber cUcks "Call Command" 610 
on the main nwiu (Rg. 28). If the subscriber dfcks on "YES" 630. a screen such as Fig. 31 
appears. The screen includes a window 632 whi± shows the status of various received telephone 
calls. The status indkates wtether an incoming call was answered, forwarded to another number, 
was hung up before being answered; unanswered; or forwarded to voce mail The phone number 
and receipt tirtB and date of each call are displayed. The subscrfter may save or delete any entry 
the subscriber by clkddng box 634 or 636. respectively. The subscriber may also connect or 
disconnect the CaflConamand servk» by cUcking box 638, 640, respectively. 

Fig. 32 is an illustrative exanple of a screen if the subscriber selected "Wireless 
Messaging" 512 on the main tmnu (Fig 28). The subscriber will be connected to the wireless 
messaging service if "YES" 642 is cficked. 

Fig. 33 is an example of a screen which may appear if the subscrfter selected 
"Profile" 6 14 from tte main menu (Fig. 28). If the subscriber selects "Fax" 644 from this screen, a 
screen such as that shown in Figure 34 may appear, whch aUows the subscriber to enter a phone 
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nuinbcr into box 646 to which fexes wiU be directed.' Turning on e-rnail screening activates both 
the subject and address screening. Subject screening takes priority over address screerung 
parsmstcrs. 

If the subscriber selected "e.mail" 64S on the screen Fig. 33. a screen such seen m 
5 Fig 35 appears. The subscriber can seiect where e-mail inessages should be delivered (destmation 
screening) 650. where notification of e-mail receipt should be deUvered (notification scrcenmg) 
652. whether messages should be screened at all 654 and, if so. how they should be screened 656. 
658. 

The destination 650 allows the subscriber to select destinations for incoming e- 
10 maiL Messages that satisfy the screening t«,uirtment may be sent to two destinations (match A. 
match B). AS shown in this iUustrative example, e-mail received which match the subscnbcr s 
preprogranuned screening criteria aie to be deUvered only to a wi«line c-maiL such as the 
subscribers personal computer at the office, because match A 660 and match B 662 designate .he 
same destination. All received e-mail tr«sages which do not meet either criteria ("not matched") 
15 are sent to a selected fex machine 664. for example, the 6x machine at the subscriber's ofBce. 

The subscriber also indicates whe« notification of a received e-mail should sent 
652 Notification for aU e-maU tt«ssages meeting the screening requirement should be sent to a 
selected fax machine 666. The PQ networic wiU select mformation about the e-mail origmation 
such as the author, recipient, and subject mauer and convert it to a facsimile format a«l send the 
message to a fax machine. Notification of all e-maU that does not meet the screening criter« are 
u>apager668. The PQ network wiU take the originating message information and turn u 
a4,hanut«ric information according to theTAPprotocoland^^ 
If the screening opt»n . turned off. notification of all incoming e-mail is se« to vocemail 670. 
The pa nemork will convert the origination information from text to synthesized speech and send 

25 theinfonnttiontoaselectedvoicemailbox. 

Theusermayalsoselectwhethertoscreenincominge-mailme5sagesatan654. If 

the screening . on. the user may screen e-maU based on the originating address 656 or subject 

matter 658. , 
n, 36 is an illm<«i« a«. "Uditta sutacrtw my <« » «!« '-'^ 

^ ^ *ox 6« .0 . ^ • '"^ « 



20 
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e-ima imssages pngi^ ^ "^^^^ according to the screening 

criicria: cclsianpiCclmzo,^ E-mail irossages origi^ 

routed and notified a£:cording to the criteria selected on the screen iUustrated in Fig. 35. 

If the user selected to edit the "subjeci" a screening criteria based on "subjects" by 

5 cUcking box 658 (Fig. 35). a screen such as that iUusirated in Fig. 37 is presented. The user may 
type in to boxes 678 particular subjects which should be routed according to a screening criteria. 
The subject will search the incoming e-mail origination information to determine the subject of the 
e-mail Subjects tnay include "urgeni", "personal", the name of a client or project, etc. 

If the subscriber viewing the "profile menu" (Fig. 33) clicked "voice mail" 680, a 

10 screen such as that illustrated in Fig. 38 is presented The subscriber can type into a box 682 in the 
destination voice mail system phone number. The subscriber may also select notification based on 
certain screening criteria 684. If the incoming vok» nrail message matches the screening catena, 
the subscriber has selected to be notified by a nessage sent to the PDA 686. If the voke mail 
message does not nwtch a screening parameter, the subscriber has selected to not be notified 688. 

15 If the screening option is nimcd off. the subscriber has decided to not be notified of any voice mail 
messages 690. 

The user has the option of tuming the screening on or off 691 If the screening is 
on. the messages are screened by caller 694, If the user decides to screen by calter by clicking box 
694, a screen such as illustrated in Fig. 39 is di^tayed The user may type into boxes 696 certain 
20 incoming phone number whfch meet the screening parameters. 

If the subscriber viewing the "profile menu" (Fig. 33) clicked "CaU Command", 698 
a screen such as iUustrated in Fig. 40 is displayed The subscrfcer may type in a box 700 a wireline 
registration tetephooe nuniw, which is a nuiriber to which incoming calls may be forwarded, The 
subscriber has the option to edit screening criteria phone numbers or to edit reply messages to be 
25 sent to tbe caller. 

If tbe subscriber wishes to edit forwarding call numbers box 702 is clicked and a 
screen such as illustrated in Fig. 41 is displayed The user may type into boxes 704 or select cenain 
phone numbers whk:h are to be forwarded to a preselected phone number if screening is on. 

If the subscrfljcr viewing the "Call Command" screen (Fig. 39) clcked "edit 
30 messages" 706, a screen such as illustrated in Fig. 42 is displayed The user may compose a unique 
nessage in box 708 or edit one already on a list shown in box 710. 
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if the subscriber has connected *e Ciotnmand and ah iiiconiing call is received, 
a screen such as U»t iihistratwl in Fig. 43 is displayed. This screen displays in a box 712 the 
number ftom which the incoming call originates. The user has the option of sending a message and 
forwarding the call by clicking box 7 14. forwarding the call without a message by clicking box 7 16. 
5 sending a tnsssage and not fonvarding the caU by clicking box 718. or routing the call to voice maU 
by clicking box 720. 

If either the "message and forward" or "foiward" 7 16 option is selected, a screen 
such as thai illustrated in Fig:-44 is displayed. This iltows the subscriber to select one of several 
the preselected phone numbers 722-728 to forward, or select another phone number, such as a 
10 nearby telephone to which the call is to be fotwarded. This phone number may be typed into a box 
730. 

If the user selected the "message aiid forward" 714 or "message only" 718 
selecttons. a screen such as that shown in Fig. 45 is displayed. TOs altows the subscriber to type vn 
a TCSsage into a box 732 or select a predetermined message shown in box 4134 to be sent to the 

15 incoming caller. This message is sent by wireless communicattons to the PQ network where the 
ISP converts the message into synthesized speech and plays U for the caller. For example, if the 
subscriber desires to call back the incoming caller as soon as possible, the message " will call back 
ASAP" is selected. This message is transmitted from the PDA by wireless communicat»ns to the 
pa network. The ISP wiU receive the message and convert it to synthesize speech and send the 

20 synthesize speech message to the incoming caller. 

DC. Billing 

Biffing operations is supported by an Automatk: Message Accounting Network 
Functioo. THe automatic network accounung measures, collects, fomiats and outpuu retwork 
25 usage informatWD to upstream billing and other operatk,n applicatkm and servk* purposes. 
PirferaHy. automatic i«ssage accounting dau is collected at various stages of service flows across 
network equipmeiu and services. 
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X. gonchision 

A system has been described which enables a wireless PDA user lo remotely 
conirol a large munbcr of messaging and caU handling options. 
5 While the inveniipn has been described by the reference to specific embodimems. 

this was for purposes of illustration only and should not be consimed to limit the spirit or the scope 
of the invention. 
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We claim: 

1. A personal commuiucaiion intemeiworking for sending and receiving wireless and wireline 

nsssages: 

(1) a server, including: 
5 (a) a message transfer agent interfaced with at least one wireline data network: 

(b) a wireless data network protocol handler connected to the message transfer 
agent and interfacing with at least one wireless liata network; 

(c) a mobility controller, including 

i. a subscriber profile cache; 
jQ ii. a message router responsive to message routing parameters in the 

subscriber profit; 

ill an interface connected to exchange message routing parameters 
between the subscriber profile and the at least one wireless network; 

iv. an interface connected to exchange message routing parameters 
1 5 between the subscriber profile and a personal corramunication control point; and 

V. an interfecc with at least one of a telephone network, an 
alphanumeric pager network, and a voce peripheral; and 

(2) tte personal communicatkjn control point connected to the server, including: 

(a) a first interface connected to exchange DTMF message routing 

20 paraimier signals with the server* 

(b) a second interfece connected to exchange generic data message 

routing parameter signals with the server. 

(c) a subscrft)er profik connected to receive and maintain message 

routing parameters; and 

25 (d) a call processor connected between the subscriber profile and the 

first and second interfaces. 

2. The personal communkatron internetworking of claim I, wherein the internetworking is 
buih on an Advai»d Intelligent Network archiiecmrt, the server is an Intelligent PeripheraL and 
30 the control point is a Servkx Control Point 
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3. The petsohal communicatiori uitemeiworkiitg of ctaiin 1. further including a personal 
digiial assistantliavffig a wireless data networic interfece connected to exchange message routing 
panmwers and an applicatibh designed to communicate with the interface to receive, update, and 
transmit the message routing parameters. 

5 

4. The personal communication internetworking of claim I. wherein the server further 
comptises: 

a message converter cbnneaed to receive from an interfece a message in a first format and 
output to another inteifece the message in second format. 



10 



15 



5. A trethod for personal communications internetworking, comprising the steps of: 

(a) storing a subscriber profile containing message touting commands for a subscriber. 

(b) receiving any of an electronic mail a facsimile, and a voice mail message addressed 
to the subscriber from either of a wireless and a wireline network; 

(c) consulting the subscriber profile for instructions for routing the received message; 

and 

(d) routing the received message to any of a wireless or wireline network according to 
the instructions in the subscrter profile. 

6. The method of claim 5. further comprising the step of converting the received message into 
a difierent fonnat if the subscriber profile instnicts routing the received message in the different 
format. 

7. The nethod of claim 5. fiirther connprising the step of remotely updating the routing 
25 cotiHBUids in the subscriber profile via one of a wirekss and a wireline data networic. 

8. The method of claim 5. wherein the received message is addressed to a single subscriber 
telephone number regardless of foimat 



20 



30 



9. The neihod of claim 5. fimter comprising the step of sending a message notifying the 
subscriber of the ttcetved message. 
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10. A imthbd for routing incoming lekpbone calls, comprising the steps of: 

(a) storing a subscriber profile containing telephone, routing, and screemng parameters 
including at least one of incoming tclcphonecall origin, time of day, and day of week; 

(b) receiving a telephone call directed to the subscriber, 

5 (c) consulting the subscriber profile to determine where to route the received 

telephone call; and 

(d) routing the telephone call according to the subscriber profile. 

11. The nctbod of claim 10, further comprising the step of remotely updating the subscnber 
10 profile via a wireless data network.. 

12. The nethod of claim 10, further comprising the step of remotely updating the subscriber 
profile via either a wireless and a wireline telephone networic 

15 13. The nethodofclaim 10, further con^msing the steps of. 

(a) if the subscriber profile so instructs, notifying the subscriber of the received 
telephone call via a wireless data network message; and 

(b) the subscriber seleciing one of: 

(i) forwarding the call to a subscriber selected telephone number; 

2Q (ii) selecting a text nessage to be transmitted over the wireless data network 

and converted into synthesized speech and played to the incoming telephone call; and 

(iii) forwarding the call and selecting a text message. 
14. A communication apparatus, comprising: 
a personal communications internetworking: 
25 (i) having a number of subscribers, each subscriber having a single address 

to which all incoming communications are addressed; 

(ii) being connected to receive and transmit communications from a 
plurality of wireless and wireline communications networks; 

(ill) having a profile configured to store communication forwarding options 

30 for each subscriber, and 

(W) having a communication router connected to receive the received 

communications from the plurality of wireless and wireline networics and being responsive to 
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the ptofUe for transmitting the received communications according to the stored 
communicaiion forwarding options. 

15. The communications apparatus of claim 14. wherciii the communicaaon information 
includes incoming communication delivery and outgoing communication origination 

5 information. 

16. The communication apparatus of claim 14. wherein the profile is connected to receive 
and store revised communication forwarding options from a subscriber. 

17. The communication apparams of claim 16, wherein the profile is connected to receive 
the revised communication forwarding options from one of a wireless and a wireline network. 

10 18. The communication apparatus of claim 17, wherein the profile is connected to receive 
revised communication forwarding options in the form of dual tone modulated frequency 
signals from a telephone. 

19. The communication apparatus of claim 17, wherein the profile is connected to receive 
revised communication forwarding options in the form of generic data messages from a 

IS generic data interface. 

20. The communication apparatus of claim 14, wherein the single address is a telephone 

number. 

2 1 . The communication apparatus of claim 14. wherein the communications include at 
least one of telephone, pager, facsimile, voice maiU and electronic text communications. 

20 22. The communication apparatus of claim 14, wherein the communication router further 
includes a media format translation device configured to translate a received conununication 
into a different communication medium for transmission. 

23. The communication apparatus of claim 14, wherein the profile further stores cross- 
media notification information and the personal communications internetworking further 

25 includes a CTOs$*media notification device responsive to the received conununication received 
on one of the plurality of wireless and wireline communications networks, and to the profile, 
and being configured to transmit in a first preselected medium a notification signal indicating 
receipt of the received communication. 

24. The conmiunication apparatus of claim 23, wherein the cross-media notification 

30 information includes a second preselected meditmi and, when the first preselected medium is 
not available, the cross-media notification device transmits in the second predetermined 
medium the notification signal indicating receipt of the received communicauoa 

-55- 



BNS0OCID:<WO 9733421A1> 



wo 97/33421 PCT/US96/03064 

25. The commuiucatibh apparaOB of claim 14, wherein the profile further includes 
received conununicatiori screeoing information and the communicauon router is funher 
responsive to the screening information. 

26. The communicauon apparatus of claim 25, wherein the received communication 

5 screening information includes information to screen communications based on at leasi one of 
a received communication's media type, time of day received, day of weeic received, origin, 
and sender. 

27. The communication apparatus of claim 14. further including a server connected to the 
profile. 

10 28, The communication apparatus of claim 27. wherein the server includes a call 
processor. 

29. The communication apparatus of claim 28, wherein the call processor comprises a 
plurality of interconnected computers. 

30. The communicaiion apparatus of claim 28. wherein the call processor includes an 
15 Interface with at least one of the profile, a wireless dau network, an alphanumeric paging 

network, a telephone network switch, and a voice peripheral. 

31. The communication apparatus of claim 30. wherein the voice peripheral includes a 
text-to-speech converter. 

32. The communicauon apparatus of claim 28. wherein the caU processor further includes 
20 a service profile cache which contains a subset of information stored in the profile, which 

subset of infonnation is currently frequently needed. 

33. The communication network of claim 27. wherein the server further includes a data 
messaging peripheral. 

34. The comnnmicatioo device of claim 33. wherein the data messaging peripheral 
25 includes an interface with at least one electronic messaging network. 

35. The apparams of claim 14. wherein the internetworking is built on an Advanced 
Intelligent Network architecture. 

36. The apparatus of claim 14, wherein the internetworking is a network adjunct. 

37. The communication device of claim 14. wherein the communication router further 
30 comprises an audio messaging interface specification analog protocol connected to a pubUc 

telephone network. 
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38. The communication device of claim 14. wherein the coramunicaiion router further 
comprises an audio messaging interface specification digital protocol connected to at leas: one 
of a modem, a private Une. and an integrated signalling digital network basic rate interface. 

39. The communication device of claim 14. wherein the communication router funher 

5 comprises at least one of an analog line connected to a public switched telephorie network, a 
private line, and an inie^tcd signalling digital network. 

40. The method of claim 7. wherein the step of updating is done via a wireless network 
and funher includes: 

a. transmitting a data request from a temunal over a wireless network to the pronie: 
1 0 b. transmitting the requested data from the profile over the wireless network to the 

teiminal; 

c. updating the routing commands at the terminal; 

d. transmitting the updated routing commands over the wireless network to the 
profile; and 

J 5 c. storing the updated routing commands in the profile. 

41. The method of claim 40. further including after the step of transmitting the 

updated routing commands: 

a. generating an update acknowledgement signal; and 

b. transmitting the update acknowledgement signal over the wireless network to the 
20 terminal. 

42. The method of claim 9, wherein the step of sending a message further includes 
notifying the subscriber of a received telephone call. 

43. The method of claim 42. further including after the step of notifying, the step of 

selecting any one of: 
25 a. forwaiding the telephone call to a selected telephone number; 

b. selecting a text message to be transmitted over the wireless data network and 
converting the text message into synthesized speech and played to the incoming telephone 
caL''and 

c. forwarding the call and selecting a text message. 

30 44. The method of claim 42. further including the step of remotely updating the subscriber 

profile via either one of a wireless and a wireline telephone network. 
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45. The method of claim 44. wherein the step of updating includes using DTMF signals to 
update the subscriber profile and storing the updated profile. 

46. The method of claim 44, further including after ihe step of updating: 

a. generating an update acknowledgement signal: and 
5 b. transmitting the update acknowledgemcm signal over the telephone network. 

47. The method of claim 5, further including delivering a single message according lo a 
distribution list stored in the subscriber profile, the distribution list instructing the message to 
be delivered to a plurality of addresses via one of an electronic mail and a facsimile format. 

48. The method of claim 5, wherein the step of receiving a voice mail message 
10 addressed to the subscriber further includes the steps of: 

a. receiving from an originating voice mail system voice mail information including 

identification information: 

b. extracting the identification information from the message to determine the origin 

of the voice mail message; 
J 5 c . the step of consulting further comprising determining if the identification of the 

originator indicates that the originator is also the subscriber. 

d. if the originator is the subscriber, the step of routing further comprises the steps 

of: 

i. not forwarding the voice maU message to the communication network; and 
20 ii. extracting header ioformaiion from the identification information and 

transmitting a notification to the subscriber containing the header information; 

e. if the originator is not the subscriber, the step of routing further includes the steps 

of: 

i. if the message exceeds a predetermined length, rejecting the message; and 
25 i if the message is less than or equal to the predetermined length, the 

communication router accepting the message; and 

f . the step of routing die received message further includes routing die voice mail 
message according to routing instructions in the profile. 

49. The method of claim 48, wherein before the step of routing, the step of translating the 
30 voice mail message from analog fwmat into a digital format. 

50. The method of claim 48, wherein before the step of routing, the step of translating the 
voice mail message fi^m a digital format into an analog format. 

-58- 



BNSDOCID:<WO 9733421 A1> 



wo 97/33421 PCr/US^/03064 

5 1 The personal communication internetworking of claim U wherein the intcmeiworldng 
is a network adjunct. 



-59- 



wo 97/33421 



PCT/US96/03064 



1/26 




BNSDOCID;<WO 9733421 A1> 



AVO 97/33421 PGr/US96/03064 

2/26 



. 2 



SPECIALIZED 
MOBILE RADIO 
(SHR) y 

VALUE ADDED 
NETMORK 



CELLULAR 
HOBILE 
PHONE 



PAGING 



[MESSAGE 
ROUTING AND 

DELIVERY 
INSTRUCTIONS] 



NIRELINE 
TELEPHONE 




HIRELINE DATA 
NETWORKS 



FAX 
SERVERS 



E-MAIL 
NETWORKS 



VOICE HAIL 
NETWORKS 



BNSOOCIO: <W0 973342lAl> 



Wb 97/33421 



PCT/US96/03064 




BNSDOCID:<WO 9733421 Al> 



wo 97/33421 



4/26 




BNSOOCXO: 6733421 A1> 



AVO 97/33421 



PCmiS96/03064 




BNSDOCtD:<WO »733421A1> 



W697/3342I 



6/2B 



PCT/US96/03064 




BNS00QD:<WO 9733421 A1> 



wo 97733421 



PCT/US96/030o4 



7/26 




BNSOOCI0:<WO 9733421 Ai> 



Wb 97/33421 



VGT/US96/03064 



SERVER 



8/26 

FIG. 8 



DATABASE 



260 
J 


CCT HATA 


262 

/ 


GETJATAJIESP 


260 

/ 


GETJATA 


263 
. / 


GETJ)ATA_RESP 





HAY BE 
REPEATED 



THAN FIRST 
PAIR 



SERVER 



FIS. 9 



DATABASE 



264 

/ 


SENOJATA 


266 


SENDJATAJESP 


264 
/ 


SENDJATA 


266 

^ 7 


SENDJATA.RESP 





\ HAY BE 
REPEATED 



DIFFERENT 
TRANSACTION 
THAN FIRST 
PAIR 



8NS0OCID:<WO 9733421 A1> 



wo 97/33421 PCT/US96/03064 



9/2B 



FIG. 10 

SERVER DATABASE 
26B 

; PflOVJNSTR (DM AND 

270 

^ SENDJOJSRC IPLAY ANNOUNCEHENT S COLLECT DIGITS) 
272 

; SENDJOJESJESP IRC. DIGITS) 

274 

; PLAYJPP (NOTIFY PDA) 

276 

; PLAYJPPJESP (RC.DN) 

278 

; SWITGH.TQJCTCE (ROUTE TO DN) 

280 

; SXITCHJO.RSflCEJESP (flC) 



FIG, ii 

SERVER DATABASE 



282 
/ 


PROVJNSTR (DN.ANI) 


284 


SENDJOJSflC (PLAY ANNOUNCEMENT S COLLECT DIGITS) 


286 

/ 


SENDJOJESJESP (RC. DIGITS) 


288 


SENDJOJSflC (PLAY ANNOUNCEMENT S COLLECT DIGITS) 


290 

/ 


SENDJOJSRCJESP (RC. DIGITS) 


292 


SEND JOJSRC IPUY ANNOUNCEMENT S COLLECT DIGITS) 


294 


SENDJOJESJESP (RC. DIGITS) 





BNSOOCtD: <WO 973342 1A1> 



PCr/US9«/03064 



wo 97/33421 

10/26 



FIG. 12 



30 



^ 



:9J 






WIRELESS 
NETHORK 
INTERFACE 


CPU 




SVSTEH 
letORY 



4 



I/O , 
(KEYBOARD) 




DISPLAY 





FIG. 13 



SERVER 




Fie. i4 



SERVER 




BNTSOOClOt <WO 9733421 At > 



wo 97/33421 



PCT/US96/0y)64 



11/26 



FIG. 15 

PDA SERVER 



f 308 


EHJTFN (0) 


^310 




^312 
1 


PM RATA 11 Mnnp) 


^314 


EMJCK (1) 


^316 


EHJATA (a MORE) 


^318 


EHJCK 12) 


^320 


• 
* 
• 

EMJATA IN. FINAL) 


^322 


EMJCK (N) 





FIG. i6A 



PDA 



SERVER 



324 



EKJETCH (0) 



326 



EHJCK lO.NP.NM) 



BNSOOCtO:<WO g733421A1> 



W697/33421 



PCT/US96/03064 



FIG. iSB 



PDA 



FIG. 17 



PDA 



12/26 



SERVER 



^32B 


EMJETCH (0) 




^•330 


EMJCK.lO.Ne,NM) 




|33r 


EMJPWIXJI.HORE) 




/-334 


EHJCK 11) 




^336 


EMJliHMABY ,l2.M0flE) 




£338 


EHJCK (2) 




^340 


• 
• 
• 

EM.SUHMARY (N. FINAL) 




£342 


EHJCK (M) 







SERVER 



J- 344 


EHJETRIEVE (O.HID) 




<346 


EM JCK (0) 







FIG. 18 



PDA 



SERVER 



1-348 


CC_NTFN 


^350 


CCJCK 


^355 


CCJTATUS 


^358 


CCJCK 


^352 


CCJESP 


/-354 


CCJCK 



wo 97/3342 1 



PCT/US96/03064 



PDA 



PDA 



13/26 

FIG. 19 



FIG. 20 A 



SERVER 



^350 


PFJOWNLOAD.REQ (0) 




^352 


PFJATA (LMOflE) 




^354 


PF JCK 11) 






PFJATA (2, MORE) 




^358 


PF.ACK 12) 




^370 


• 
• 
• 

PFJATA 1N.FIHAL) 




^372 


PF.ACK (N) 





SERVER 



^374 


F_UPLOAD_REQ 10) 


^376 


F_ACK 10) 


^378 


PF JATA 11. MORE) 


^380 


PFJCK (1) 


^382 


PFJATA (2. MORE) 


^364 


PFJCK (2) 


^385 


• 
• 
• 

PFJATA IN. FINAL) 


^388 


PF.ACK (N) 





BNS[>OCID:<WO 9733421 A1> 



'W6 97/33421 



14/26 



PCT/US9^/03064 



FIG. 20B 

PDA SERVER 



|-390 p^OADJlEQ (0) 


^-392 


PFJCK 10) 


^-394 


PFJATA 11, MORE) 


^396 


PFJCK (1) 


^398 


V 

• 
• 

PF JATA (N. FIMAL) 


^400 


PFJRROfl (O.HOK) 


^402 


PF.ACK (0) 


/-404 


• 
• 

PFJRROr'iN. FINAL) 


r-m 


FJCK IN) 



eNS00ClD:<WO 9733421 A1> 



W097/33421 



PGTAJS96/03064 




BNSDOClD:<WO 973342 TA1> 



W6 97/35421 



PCTAJS96/03064 



16/26 



FIG. 22 




FIG. 23 




wo 97/33421 



PGT/US^/02D64 




BNSOOCID:<WO 0733421 A1> 



WG 97/33421 



PCT/US96/03064 



18/26 




BNSOOCIO:<WO 0733421 A1> 



Wo 97/33421 



PCT/US96/03W 



19/26 



i 



LTJ, 



UJ 



i 




BNSOOCID:<WO 8733421A1> 



w6-97y35421 



PCTaJS9</03064 



20/26 




BNSOOCI0:<WO 9733421 Al: 



wo 9701421 



21/26 

FIG. 28 



( CALL COMMAND y 






r \ 
OK 

\ - J 


[ WIRELESS HESSM '-^^^^ 
( 2P0FILE y 






r \ 


[ S.TATUS REQUEST ]-^^*^ 





FIG. 29 





MESSAGES WAITING 






LOCAL FTL OinGOING [TL STORAGE □ 
^618 ^B20 






SERVICE STATUS 

UTDPI TMP BFRTSTBATTnH [ON] I I90B1 758-5930 

CALL COMMAND FWL^^^^ 

HlflELESS MESSAGING foiTL 

^528 







FIG. 30 



DO YOU KANT TO CONNECT 
CALL COMMAND 
TO THE METMORK? 



wo 97/33421 



PCT/US96/03064 



22/26 



FIG. 31 



STATUS ) [phone NUMBER J [ DATE/TIHE 



SAVE 



534 



532 



A 

F- 
H 
U 
H 
V 
V 

A 

U 
F 



12011579^4729 

{^12)585^1958- 

(908)357-4583. 

(908) 358-6802 

(908)569-5738 

.(908)758-3480 

(908)758-46i2 

(908)758-5489 

(908)758-5489 

(908)758-5683 



SEP 15 
SEP 16 
SEP 16 
SEP 16 
SEP 15 
SEP 15 
^P 15 
SEP 15 
SEP 15 
SEP 15 



94 12 05 
94 10:25 
94 11; 15 
94 14:45 
94 11: 23 
94 11: 44 
94 11:44 
94 09:34 
94 09: 56 
94 09: 45 



DELETE J' 



635 



A:ANSHEflED RFORHAROED ft HANG UP 
U:UNANSiiER£P V: VOICE MAIL 



o 1 connecti v 
® Idisconnec 



C 



638 



CANCEL 



640 



OK 



FIG. 33 



L-MAIL 



VOICE MAIL 



848 



680 



FAX 



V/-544 
CALL COMMAND ~)-^ 



QK 



J 



(LANCEL ] 



FIG. 32 



FIG. 34 



DO YGU HANT TO CQIWECT 
MIRELESS MESSAGING 
TO THE NETHOflK? 

YES L [ NO ] 
— — /^642 ^ * 




BNSOOCID-. <WO 973342M1> 



W0 9703421 



PC:T/US96/03e64 



23/26 



FIG. 35 



DESTINATION SCREENING 650 

ccp 

HATCHED A ) MATCHED B NOT MATCHED 

660 I ..L— -:- - — =s:-i554 



I WIRELINE E-HAIl vV ^^ I HIRELINE E-HAIL Vl MTaTV 



NOTIFICATION SCREENING 
HATCHED 



MOT HATCHED 



FAX 



566 



PAGER 



652 

670 

OFF 

^^^^ 1 VOICE HAIL V 



SCREENING 
O IE 



654 



SCREEN ON ADDRESSES 



655 



OK 



SCREEN ON SUBJECTS 



658 



CANCa 



FIG. 36 



INPUT E-HAIL ADDRESS: | 



3- 



572 



cc! csn 
cc! aipfl 
cc! stanp 
cc! kogut 
cc! rizzo 
cc! rubin 
cc! buckner 
prefect! rpml 



OK 



574 



ADD TO list) 



DELETE ] 



CANCEL 



J 



FIG. 37 



subject 1 




SUBJECT 2 




SUBJECT 3 




SUBJECT 4 




SUBJECT 5 







■67B 
■67B 
•678 
-578 
-678 



OK 



J 



CANCEL 



BNSOOCIO: <WO 9733421 A1> 



WO'97/3342l 



PCT/US^/03064 



24/26 

FIG. 38 



DESTINATION (908)758-2715 



6B2 



NOTIFICATION SCREENING 
MATCHED 



684 



NOT MATCHED 



PDA 



V 



686 



fliiir 



V 



668 



OFF 



630 



V 



SCREENING 

o m 



692 



SCREEN ON CALLER 



694 



OK 



CANCa 



FIG. 39 




FIG. 40 



WRELINE EGISTHAtldN NUMBER 



(908)487-9083 



■700 
706- 
702 - 



EDIT NUMBERS 



EDIT MESSAGES 



OK 



CANCa 



BNSDOCIOicWO 0733421 AW 



wo 97/33421 



PCT/US96/0?06/ 



25/26 

FIG. 41 



PHONE 1 



PHONE 2 



1212)589-5093 



PHONE 3 



(212)589-5093 



PHONE 4 



(212)589-5093 



■704 
■704 
-704 
-704 



OK 



c 



CANCEL 



FIG. 42 





INPUT MESSAGE: 




f OK ] 






■ — 708 








MESSAGE RECEIVED 






[add TO list] 




MILL CALL BACK ASAP 
CANNOT CONNECT NOM 












UNABLE TO FIND PHONE 
PLEASE TRY UTER 
CALL HY OFFICE ^ 
CALL BACK IN 1 HOUR 
MESSAGE RECEIVED 






( DELETE ] 






-710 














[ CANCEL ] 




KILL CALL BACK ASAP 









FIG. 43 



INCOMING CALL FROft 




(908)758-5547 
^712 


^^^J MSGiNDFMO ] (tORHARDTO... 


«S6 0«.Y ) 


iOICEHAIL 



BNSDOC[0:^O 9733421 A1> 



WO 97/33421 



PCT/US^/03064 



26/26 



I 



FORWARD CALL TO: 



■730 



PHONE 1 


(201)459-5902 ■ 


PHONE 2 


(908)589-6739 


PHONE 3 


(212)758-9803 


PHONE 4 


(908)758-3901 



■722 
•724 
-726 
-728 



OK ^ 



CANCEL 



FIG. 45 



INPUT MESSAGE TO SEND: 



•732 



SELECT MESSAGE TO SEND: | 



MESSAGE RECEIVED 
WILL CALL BACK ASAP 
CANNOT CONNECT NOM 
UNABLE TO FIND PHONE 
PLEASE TRY LATER 
CALL MY OFFICE 
CALL BACK IN 1 HOUR 
MESSAGE RECEIVED 
HILL CALL BACK ASAP 



-734 



^ADD TO list) 
\ DELETE ) 



CANCa 



3 



BNSOOCIO:4WO 0733421 A1> 



INTERNATIONAL SEARCH REPORT 



InteiiMiidnftl j^li^ No. 
PCT/US96/03664 



A. CLASSinCATlON OF SUBJECT MATTER 

IPC(6) :HMM 3/42 

USCL :379/SS. 211.210. 212 
According to Intemalkm^ Pwem CUnification (IPC) or k> both luiioiul cUMiCauion uid IPC 



nELDS SEARCHED 



Muumuiit docufxicnuiion Mxched (cUistiieation system foUowcd by cl&uUicAUon tymboU) 
U.S. : 379/58*210. 211. 212 



Docuineaution tearehed ather than miiumuni doeumenution to the extent that luch documents are included in the fieldi searched 



Electrome dau base eonsuUed during the international search (name of dau base and, where practicable, search temu used) 



DOCUKfENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indies tion, where appropriate, of the relevant passages 



Relevant to claim No. 



US, A, 5,353,331, (EMERY ET AL) 04 OCTOBER 1994, 
ABSTRACT 

US, A, 5,327,486, {WOLFF ET AL) 05 JULY 1994, coL 3, 
linas 38-40, coL 5, lines 1-6* 

US, A, 5,479,472 ICAMPANA, Jr. ET AL) 26 DECEMBER 
1995, ABSTRACT 

US, A, 5,329,578 (BRENNAN ET AL) 12 JULY 1994, Col. 4, 
Line 19- col. 13, line 56. 



1, 2, 35, 36, 
38, 39 

3, 4, 6, 22, 31 
AND 34 

47 



5, 7-21, 23-30, 
33,37, 40-46, 
48-52 



I I Further documents m tilted in the continuation of Box C. See patent (amiiy annex. 



■A' 

•E- 
•L* 



dooMMHtMMS IfaB S^anil Mb of «ft vUcfa ii Mi 
lo be fmgi of pwtioilar ralMsn 



p r i> c i|iii or fca 



biadHdieu 



«UiiM «• or Wlar *• micm 



I on pnpHfy eluB(«) or wbkk it 

or I 



mmim 

I n£tnm$ lo tm onl 4iKloiy»c. um, t a h i h i iki a or oter 

J lU^ 4aio ha hiar •A* 



•f panindw lotewaoc; 

Ml or OMMt W OOM 

of 



obwoflhot 



Date of the actual completioA of the international search 
17 MAY 1996 



Date of mailing of the tnternal 

l2JUN199r 



.tional search report 



A M. COWARD 
Teiepbonc No . (703) 30S-4847 



Name and mailing address of the ISAAJS 
Conmmiofter of Piientt and Trsdamarfct 
Box POT 

Wa^if^ioo. D.C. 20231 
Facsimile No. a03) 305-3230 



Form PCT/lSA/210 (lecond shect)(Juiy 1992)* 



B^£OOCIO:<WO 0733431 A1> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHeant^j. 4' r | t ; 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
QffM>ED TEXT OR DRAWING 
□'I^RRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



